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Mapped in 75 Days 








In just 75 days, AERO has completed America’s largest single 
highway mapping project—the 465-mile, five-road system 
planned by the Illinois Toll Road Commission. 


Air photos point the way 


AERO crews swiftly flew the area, delivering air photos of 
possible routes without setting off premature land specula- 
tion. These photos were studied by Joseph K. Knoerle & 
Associates, Chicago—consulting engineers in charge. Pre- 
liminary routes and alternate route selections were made, and 
center lines were delineated on the pictures. 


Topographic maps with a deadline 


Then AERO mappers prepared topographic maps for route 
strips 1,000 feet wide on either side of the center lines—wider 
at interchange locations. These 5 ft. contour maps were rushed 
so that final engineering plans could be presented to the 
governor and interested officials. 


The skilled manpower and complete mapping facilities which 
advanced the ground breaking date for this projected 
$583,000,000 Illinois turnpike system demonstrate how AERO 
methods can speed planning for highways or other large engi- 
neering projects at a fraction of ground survey costs. 


It will be well worth your while to call AERO in the pre- 
liminary planning stages of your next project. Our engineers 
will be glad to meet with you. 


AERO SERVICE CORPORATION 


PHILADELPHIA 20, PA. 
Oldest Flying Corporation in the World 
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American Congress on Surveying and Mapping 


The American Congress on Surveying and Mapping is a non-profit association, 
organized to advance the sciences of surveying and mapping in their several branches, 
in furtherance of the public welfare and in the interests of both those who use maps 
It aims to establish a central source of 
reference and union for its members, to contribute to public education in the use of 
surveys and maps, and to encourage the prosecution of basic surveying and mapping 
programs, especially those programs which are paid for, in whole or in part, with 


SURVEYING AND Mappinc is the official journal of the Congress and is published 
quarterly during the months of March, June, September, and December. 
gress welcomes articles and interesting news items for publication in its journal. 
Manuscripts should be sent to the Chairman of the Publications Committee. 
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Three 
orientation 
settings 





















are all that is required for the operation of 
the SEG V. 

The vanishing point condition is controlled 
automatically. 





Additional technical features: 

An optical system with high light transmitting 
efficiency provides distortion-free magni- 
fication over the entire range from0.5to6.5 — 
Automatic focusing — Accommodates nego- 
tive sizes up to and including 9x9" — Proven 
mercury vapor lamp with step lens — Con- 
venient accessibility of easel from ‘three 
sides — Simple operation,,also with pre- 
computed settings 











(ADK AEROTOPOGRAPH 


Ismaningerstrasse 57 - MUNICH 27 - West Germany 


Sole Agents for U.S.A. 
TRANSMARES CORPORATION 
Head Office: 15 William St., New York 5, N. Y 
Branch Office: Marshall S. Wright, Sr., 1308 
Fort Hunt Rd., Alexandria, Va 


SL 
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: a = A 
CJacktmmann 
PHOTOGRAMMETRIC ENGINEERS 


BROADWAY AT TENTH + SAN ANTONIO 5, TEXAS 
Branch Offices: Denver, Colorado + Manhasset, New York 








AIR SURVEYS—MAPS 





Saves 4 months in emergency 
re-design of boom town, 
eee with 






PHOTOGRAMMETRIC 2 
EQUIPMENT 


They struck oil near Snyder, 
Texas—and the rush was on. 
Almost overnight the town’s 
population doubled. In a few 
days the water supply was de- 
pleted; sewers and disposal 
plants were hopelessly over- 
loaded. Town and facilities had 
to be completely re-designed... 
and fast! Photogrammetry was 
the obvious answer. 

Jack Ammann used B&L Mul- 
tiplex Equipment to provide 
topographical data so detailed 
and so accurate that it permitted 
preparation of final contract 
plans—otherwise a 5-month job 
—in less than 30 days...ata 
saving of at least 30%! 


WRI TE for complete informa- 


tion on the world’s finest photo- 
grammetric equipment, including 
Multiplex, Auto-focus Rectifier, 
and Twinplex. Bausch & Lomb Op- 
tical Co., 37739 St. Paul St., Roch- 
ester 2, New York. 
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SPLIT SECOND TIMING 
AT SUPERSONIC SPEEDS 


wih ABRAMS Intervalometers 


DESIGNERS AND MANUFACTURERS 


‘ 


INTERVALOMETERS 


BRS ccs 
& @ 


COUNT LIMITERS COUNTERS 





Abrams 8-8A intervalometers control the comeras of the Boeing RB-47E for cir mapping and 


SPECIAL CAMERAS 





bomb damage evaluation photography. Shown are the aircraft, crew, cameras and light 
equipment. 


When supersonic aircraft were to be equipped for photo-mapping 
and camera shutter-flash syncronization, the problem of finding pre- 


cise time control loomed large, — but Abrams was ready with the 





P eTRIC QU answer. For 15 years Abrams has been the principal source of supply 
of camera control instruments for the United States Armed Services. 
4 If you have a problem in special cameras or time control you too, 
can find an answer here. 


ABRAMS INSTRUMENT CORP. 


Designers and Manufacturers of Military and Industrial 
Cameras, Timers, Fire Control and Photogrammetric Equipment for a Third of a Century 








606 E. Shiawassee St. Lansing, Michigan 
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THE NEW W&T ALTICORDER 


(RECORDING ALTIMETER) 


-TURERS 


‘TERS 


> Permits immediate and 


cone) Us savings— 
rec lof initial invest- 
ment ¥ fithin 100 days’ use. 


'> Provides a permanent 
record of all pertinent 
base-station data on 35 
mm. fil . 


> Eliminates observational 
errors. 





® Seeiiles continuously 
and without attention for 
periggs up to eight days. 


Elevations by W&T Alti- 
meters NOW become 
more economical than 
ever. 


apping 
ig pre- 
ith the 
supply 
rvices. 





»U foo, 


Write today for 
complete information 


WALLACE & TIERNAN 


INCORPORATED 





cas PRECISION INSTRUMENTS AND ELECTRICAL MECHANISMS 
ichigan 25 MAIN ST.. BELLEVILLE 9.N. J 
A-107 In Canada: Wallace & Tiernan, Ltd., Toronto 
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How to get more than your money’s worth 
in topographic mapping! 



































First, use photogrammetric methods...they are 
far less costly than ground survey methods, ex- 
cept for small areas and for certain special cases. 


Second, call on Fairchild...with its 32 years of 
pioneering and worldwide experience. 

Standard accuracy specifications in topographic 
mapping require that no point shall depart from 
its true elevation by more than one contour 
interval, and that 90% of all points must be 
correct within half a contour interval. 


Test profile data on this Fairchild topographic 
survey, consisting of 83 three-minute quad- 
rangles, recently completed for the Corps of 
Engineers, gives ample proof of the accuracy 
of Fairchild methods. 

With 10-foot contours specified, seven points 
out of the 76 on the test profile would have been 
permitted a departure of up to 10 feet from 
true elevation. 

Actually only one point was over 5 feet off! 
At all other points a maximum departure of five 
feet was acceptable. 

Actually the remaining 75 points averaged only 
1.944 feet error! 

Why not put this accuracy, experience, and dependa- 
bility to work for you in your next mapping problem? 








Call or write to your nearest 
Fairchild representative today ! 


Los Angeles, Calif.: 224 East Eleventh Street 

Long Island City, N. Y.: 21-21 Forty-First Avenue 

New York City, N. Y.: 30 Rockefeller Plaza 

Boston, Mass.: New England Survey Service, Inc., 
51 Cornhill 

Seattle, Wash.: Carl M. Berry, P.O. Box 38, 
Boeing Field 


BOGOTA * CARACAS * LIMA * RIO DE JANEIRO 


IRGHILD 


AERIAL SURVEYS, INC. 
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LEVELING LEVEL 


THIS ALL-PURPY>= PURPOSE SELF- 









The ZEISS Ni2 
Self-Leveling Level 


This amazing new instrument cuts level- 
ing time and costs in half. It sets a line 
of sight precisely level automatically. A 
remarkable new invention, the Com- 
pensator, built into the telescope levels 
the line of sight for you in a matter of 
moments. It performs any kind of level- 
ing, from rough cross sectioning to 
first order work. Bench-mark leveling, 
using two rods, is almost twice as fast 
with the Ni2 as with an ordinary level. 
Cross-sectioning with many sights from 
one set-up is even faster. Accurate up to 
+0.02 ft. per mile, the Ni2 is as rugged 
as its appearance suggests. 





Drafting, 
Reproduction and 
Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 


KEUFFEL ¢ & ESSER co. 
New York «+ "din, N. J. 


Chicago « St.Lovis ¢ Detroit * Son Francisco ¢ Los Angeles * Montreal 








12 SURVEYING AND MAPPING 






the right instruments 
for your job 








For Exacting Assignments .. . 


Highways, Dams, Bridges . . . 





the Berger Engineers’ Transit. Horizontal circle has double opposite verniers 
reading to minutes, 30 seconds or 20 seconds; verniers are offset to line of 
sight and provided with reflectors. Protected vertical circle has double vernier. 
Graduations on Sterling Silver. Erecting-internal focusing telescope. Smooth- 
acting leveling and tangent screws; level vials readily visible. Large bearing 
areas on centers and clamps. “R” type equipped with compass yoke standard 
and wye bearings. oct 


Write to Surveyors Service Company for “Accuracy in Action” describing 
other Berger Transits; Dumpy, Wye, and Precise Levels; Up- and Down- 
sighting Vertical Collimators; Jig Collimators; Alidades; Mining and As- 
tronomical Instruments. 


Dedicated to the needs of the 


ieinsiandemane the most experienced SU RVEYO RS 


yy and largest 
v MR SERVICE CO. 


+L Bony 
( | a staff in the west THE BEST (oan) 
Tf 


SN a a es BERGER 


~~ — . ENGINEERING AND SURVEYING INSTRUMENTS... SINCE 1871 





Here, at Surveyor’s Service—the most experienced and largest instrument 
sales and repair service in the West—we meet every one of your requirements 
and more. 

In addition to being agents for C. L. Berger & Sons, Inc., we specialize in 
dependable repair work on transits, optical-reading theodolites, levels, alidades, 
and similar equipment. 


We invite you to bring your instruments to us. 


SURVEYORS SERVICE CO. 


George A. Greenewald 








! Exclusive Distributors 
2021 South Grand Avenue All Kinds of \ Seiler Instrument Company 
Los Angeles 7, California | Field Equipment | Pow Lo CALIFORNIA ARIZONA NEVADA 
Richmond 7-0606 and SUPPLIES Agents ae 
Res. TM i : C. L. Berger & Sons, Inc.’ 
a. iL 
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-PING 


t For fast accurate measurement 
Ss 


on long vertical sights... 






f 
u - hd 
; Berger Vertical Collimator No. 26 
ne ae . a. e 
Single telescope for sighting 
“4 
upward and downward 
This Berger development is virtually indispensable in first order 
, triangulation . . . aligning elevator shafts accurately, speedily 
) . . . testing raovement of top of tall buildings or bridges during 
high winds . . . aligning suspension bridges, setting piers, 
. canal locks . . . transferring terminal mark of baseline to 
endmark of tape and vice versa . . . taking necessary sights 
in mine shafts . . . transferring ground control points to top 
of high street towers or bridge structures . . . setting turbines 
and generators. 
The reversible prism of the Inverting telescope is adjusted 
so that the line of collimation can be made correct for all dis- 
wee 1871 tances. The eyepiece, focusing lens and prism constitute one ele- 
ment which can be reversed 180°. Whether sighting upward or 
ut downward, the /nterior Focusing telescope objective provides 
Is a clear aperture of 26 mm. with a power of 24 diameters and can 
be focused for all distances up and down from about 3.5 feet 
" to infinite distance. 
S, The process is direct . . . no trial and error. Write for com- 


plete details. Also ask for a copy of “Accuracy in Action”. 


C. L. BERGER & SONS, INC., 37 Williams Street, Boston 19, Mass. 


: ~-® BERGER 


MA éevanA ENGINEERING AND SURVEYING INSTRUMENTS... SINCE 1871 








s, Inc.’ 
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and points which could be reached only after hours of climbing, can now be o 


pied with ease for surveying work. 


“tops, 


Through the use of the helicopter, hitherto inaccessible 





Helicopter Revolutionizes Topographic 
Mapping of Remote Areas 


By GERALD FITZGERALD 


CHIEF TOPOGRAPHIC ENGINEER, U. 8S. 


GEOLOGICAL SURVEY, WASHINGTON, D. C. 


PAST PRESIDENT, ACSM 


URING the past six years, the use of 
the helicopter has revolutionized the 
topographic mapping of rugged and remote 
areas. It has enabled the field topographic 
engineer to keep pace with the rapid ad- 
vances made through the use of aerial pho- 
tography and stereoplotting instruments. 
Transportation has always been an im- 
portant factor in the rate of progress made 
in providing maps for civil and military use. 
Horses and mules were often a luxury to 
the early surveyors in the West, but, when 
available, were a great improvement over 
the slow and laborious method of making 
foot. Motor vehicles added 
speed and a greater degree of comfort where 


traverses on 


roads or open country were to be mapped. 
The outboard motor replaced the canoe and 
traverses or wate! 


the rowboat for stream 


transportation. In the late twenties small 
airplanes were successfully used under more 
or less emergency conditions to transport 
survey parties in the more remote areas of 
the northern United States and in Alaska. 
It was not until 1948, however, that the 
long-cherished dream of the leg-weary map- 
maker became a reality. During the early 
spring and summer of that year helicopters 
were used successfully by the U. S. Geologi- 
cal Survey to transport observers and sur- 
veying instruments to mountain stations. A 
new era in topographic mapping had begun. 


PIONEERING BY USGS 
test the use of 
and mapping, 


In the spring of 1948, to 
the helicopter in surveying 
the Geological Survey set up an experi- 
mental project in Colorado. The success- 
ful bidder provided a two-place helicopter 
powered with a 178-horsepower engine. 
This ship was thought to have a hovering 
ceiling of about 8,000 or 9,000 feet. The 


Reprinted from Civil Engineering, Dec. 1954. 


Colorado experiment lasted 30 days and 
proved to the observers that a satisfactory 
substitute had at last been found for the 
pack trains of the Old West. Before long, 
topographic engineers were talking in terms 
of “density altitude,” “hovering ceiling,” 
“ground effect,” and “jump take-offs,” and 
helicopter pilots were becoming interested 
in “strength of figure,” “triangle closures,” 
and “simultaneous _ reciprocal 
angles.” 


vertical 


As a result of the Colorado test, specifi- 
cations were prepared calling for the use of 
three helicopters in Alaska during the sum- 
mer of 1948, one of which was to be used in 
southeastern Alaska and the 
terior near Big Delta. 

That summer’s work in Alaska established 
a pattern for helicopter use in surveying 
that has been followed with only minor 
modifications that Mapping 
with helicopters has been carried on over 
most of southeastern Alaska, about 100,000 
square miles in central Alaska, and over ex- 
tensive areas in the western United States. 


two in in- 


since time. 


Until about 1930, the topographic map- 
ping of a single quadrangle was essentially 
an operation for one field survey party. 
The topographer in charge established hori- 
zontal and vertical control and later sketched 
the map detail by use of the planetable, 
telescopic alidade, and, in some instances, 
the aneroid barometer. On completion of 
the field sketching, the topographer usually 
returned to headquarters and assisted in 
preparing the map for final publication. 

Field sketching demanded an intimate 
study of the terrain, so that the topographer 
could note and commit to paper the many 
and unusual features that occur in nature, 
or are imposed on nature by man. This 
intimate study took time, and that time 
was provided in part by the relatively slow 
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Courtesy U. §. Geological Survey 


HOME BASE CAN BE REACHED IN 10 MINUTES BY HELICOPTER—OR MANY HOURS ON FOOT. IN MAPPING 


REMOTE AREAS IN WESTERN UNITED STATES AND ALASKA, ALTIMETER WORK USUALLY WAS DONE AT 


SAME TIME AS 


progress which a man could make on foot, 
by pack train, or by motor vehicle. 

The advent of the aerial camera, with its 
remarkable facility for committing detail to 
film for later study, reduced the importance 
of an intense terrain examination by the 
topographer. Instead, his principal tasks 
became the interpretation of cultural fea- 
tures and the geodetic fixing of ground 
points, which could be used to orient the 
photos in later mapping operations. Quick 
transportation from point to point thus be- 
came a considerable factor in the map com- 
pletion cycle. For these reasons, follow- 
ing the first transcontinental flight of a heli- 
copter in 1941, engineers of the Geological 
Survey watched with interest and expecta- 
tion the development of this unique means 
of transportation. 


TRIANGULATION, 


Preliminary planning of all topographic 
mapping projects, which includes the selec- 
tion of areas to be mapped, budgeting, and 
scheduling, follows the same pattern re- 
gardless of the nature of the transportation 
afforded the field personnel. After pre- 
liminary planning, contracts are let for the 
procurement of aerial photography, and 
field work is undertaken to provide the hori- 
zontal and vertical control needed for the 
stereoplotting of the map detail. 

In the western United States and Alaska, 
particularly where the terrain is rough and 
reads are scarce, field operations for ac- 
curacy testing and field completion are 
combined with control surveys in the in- 
terest of economy. The use of the helicop- 
ter in such field operations during the past 
six years has had a revolutionary effect. 
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The pattern established for helicopter use 
involves careful planning and close coordi- 
nation of field operations in order to secure 
maximum economy in flying time. Using 
the aerial photographs, horizontal and ver- 
tical control points are tentatively selected. 
Proper selection of these points is especially 
important in Alaska, where the terrain 
varies from low, swampy tundra to glacier- 
mantled mountain ranges topped by Mount 
McKinley’s 20,300-foot elevation. In gen- 
eral, horizontal positions (geodetic coordi- 
nates of photo-identified ground points) 
and vertical-angle elevations are established 
about 16 to 18 miles apart throughout the 
area to be mapped. In addition to these 
points, other elevations for contouring are 
established between the foregoing points by 
vertical angles or barometric leveling. In 
Alaska there are few level lines, and these 
are established principally along the Alaska 


Railroad and the more important interior 
highways. It is necessary, therefore, to 
maintain a high degree of accuracy in ver- 
Barometric lev- 
eling by the two-base altimeter method to 
obtain elevations for supplemental vertical 
control is used extensively in Alaska. The 
practicality of this procedure has been in- 
creased through the rapid coverage afforded 
by the helicopter. Early in the planning, a 
decision must be made as to the extent of 
the area that can be controlled from two 
bases. On the assumption that weather 
conditions would prevail which would rea- 
sonably assure that most of the points would 
be correct within 10 feet, or one-tenth of 
the 100-foot interval generally used, a rec- 
tangular area is selected with a high and 
low base on opposite sides of the area and 
not over 20 miles apart: After sites for 
bases have been selected, a tentative flight 


tical-angle observations. 





Courtesy U. 8. Geological Survey 
ABOUT 17,000 SQUARE MILES IN UTAH-ARIZONA WERE CONTROLLED BY HELICOPTER IN 1951 
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plan is made which includes as many as 
possible of the supplemental vertical control 
points within the rectangular area. The 
party chief who carries out altimeter opera- 
tions makes a final selection of the points 
to be controlled, selecting points on which 
or near which the helicopter can land. 

To increase efficiency, the altimeter work 
usually is done at the same time as the 
triangulation. The highest triangulation 
station in the area is often selected as the 
high base, and the triangulator acts as base 
tender during the altimeter run. If pos- 
sible the low base is located at a level-line 
benchmark on a highway. The engineer 
carefully plans his route so as to visit all 
points in the shortest possible flying time. 
The helicopter is normally flown at about 
60 miles per hour and has fuel capacity for 
about three hours of normal flight on these 
runs. Careful attention to the work rou- 
tine as well as to the flight planning of these 
trips is therefore very important.  Alti- 
meter readings must be made with care, and 
the identification of the selected point on 
the photograph must be correct, to avoid the 
necessity of a second visit. 

Altimeter control for elevations with the 
helicopter is greatly facilitated by direct 
radio phone communication between the 
observer with the helicopter, the high- and 
low-altimeter base tenders, and the main 
camp or operations base. Various methods 
of trigonometric leveling are used to check 
critical altimeter elevations. 

A typical operations headquarters con- 
sists of a base camp serviced by one heli- 
copter, its pilot, and mechanic. There are 
generally four engineers, one cook, and two 
field assistants. The party chief acts as the 
director of operations. A 25-watt two-way 
radio is maintained in the base camp. The 
helicopter provides transportation for the 
They, and the helicopter pilot, 
each have 2-watt walkie-talkies so that 
hourly coordination of operations can be 


engineers. 


maintained and valuable time conserved. 

If possible, the base camp is located where 
it can be serviced by truck, boat, or fixed- 
Also, it is located so that 
the helicopter operates within a radius of 
100 miles from it. Base camps are located 


wing aircraft. 
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about 150 miles apart and within radio 
communication, so that more than one heli- 
copter can be made available in an emer- 
gency. Whenever possible, weather fore- 
casts are received twice daily. They are 
very helpful in planning daily field opera- 
tions. Considerable flight time and survey 
man-hours are saved by planning the work 
each day on the basis of these weather fore- 
casts. The two-way radio not only permits 
close coordination and teamwork among 
the field parties but is an important safety 
factor in case of accident or other emer- 
gency. 

For triangulation operations, after the 
reconnaissance has been completed and ini- 
tial station signals erected, three observers 
are flown to their stations. When avail- 
able, the helicopter is used to transport a 
field assistant and target material to new 
stations for signal building as required. It 
is customary for an engineer on leaving 
camp for an extended observing trip to take 
with him a small nylon tent, a light bed- 
roll, a gun, and sufficient C-rations so that 
if the weather closes in or the helicopter be- 
comes disabled, he can remain on station 
for several days. If the weather remains 
good, it usually requires about two hours to 
measure the angles and to identify the re- 
quired number of reference ties on the aerial 
photograph. Through radio communica- 
tion, the party chief at camp checks the 
progress of the observer and directs him to 
a new station when his work is completed. 


HELICOPTER IN DEATH VALLEY 
MAPPING 

Spurred on by the encouraging results of 
the Alaska field work with helicopters in 
1949, the Pacific Region of the Geological 
Survey’s Topographic Division contracted 
for use of two two-place 178-horsepower 
helicopters during the fall of 1949. The 
mapping project on which the helicopters 
were used consisted of sixteen 15-minute 
quadrangles in California’s Death Valley. 
The rugged terrain of this desert country 
ranges in elevation from minus 280 feet (the 
lowest point in the United States) to 11,049 
feet on Telescope Peak. Roads are few 
and far between in most of the area. Al- 
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radio though the elevations of many of the high Baker, northwest Washington, was equipped 
ne heli- points exceeded the hovering ceiling of the with two helicopters. Although the coun- 
} emer- helicopters, field work was greatly speeded try was rugged and high, with snow on the 
r fore- up by providing rapid transportation of mountain tops and heavy timber on the 
ey are personnel at least part way up to the higher lower slopes and in the valleys, field work 
opera- mountain stations. was completed in record time. A similar 

PUrvey During the summer of 1950 a party work- mapping project utilizing helicopters was 
work ing on triangulation and supplemental con- undertaken near Las Vegas, Nev. 

er fore- trol for mapping in the vicinity of Mount In the fall of 1951, the Geological Sur- 
permits ts 

among iS 

t safety : 

- emer- 

ter the 

and ini- 


bservers 
1 avail- 
sport a 
to new 
red. It 
leaving 
to take 
ht bed- 
so that 
pter be- 
station 
remains 
nours to 
the re- 
1e aerial 
munica- 
‘cks the 
; him to 
npleted. 


LEY 


esults of 
pters in 
ological 
ntracted 
‘sepower 
9. The 
licopters 
)-minute 
Valley. 
country 
feet (the 
o 11,049 » 
are few Courtesy U. S. Geological Survey 
“ar THE “TOADSTOOLS” WOULD HAVE BEEN DIFFICULT TO USE FOR CONTROL STATIONS WITHOUT THE 
HELICOPTER. 
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Courtesy U. 8. Geological Survey 
ENGINEER IS READY TO LEAVE BASE CAMP IN ¢ALKEETNA MOUNTAINS, ALASKA, FOR ““HIGH-BASE ALTI- 


METER AND TRIANGULATION OBSERVATIONS. HE TAKES NYLON TENT, BED-ROLL, GUN, AND C-RATIONS 
FOR USE IN EMERGENCY. 


vey began a high-priority mapping program 
in the Colorado Plateau areas of eastern 
Utah and northern Arizona for the Atomic 
Energy Plans called for 
speedy delivery of advance maps at 1:24,- 
000 scale with 20- and 40-foot contour in- 
tervals over an area totaling about 17,000 
square miles. Most of the terrain lies be- 
tween 6,000 and 10,000 feet above sea level, 
with some mountains exceeding 12,000 feet. 


Commission. 


The presence of many deep-cut canyons 
and the scarcity of roads render it as rough 
and isolated as any area in the continental 
United States. The inaccessibility of much 
of the area to conventional means of travel, 
together with the fast mapping schedule re- 
quired by the Atomic Energy Commission, 
made it necessary to use helicopters to ex- 
pedite the work. Accordingly, three heli- 
copters were placed under contract to fur- 
nish transportation for the ten engineers and 


their field assistants who were employed on 
the project. All field phases of the topo- 
graphic mapping were carried on concur- 
rently. These included basic horizontal 
and vertical control, photo control (supple- 
mental vertical), photo interpretation, cross 
sections for later accuracy testing, and the 
preliminary computation of all triangula- 
tion and leveling data. Throughout the 
area there was comparatively little existing 
basic control; therefore it was necessary to 
build a strong triangulation net to obtain 
elevations by vertical angles as well as hori- 
zontal control. Distances through the basic 
nets were held to a minimum of 8 to 10 
miles to assure acceptable results for ver- 
tical control. Although vertical tie points 
such as level benchmarks were approxi- 
mately 100 miles apart by air line, on the 
outer edges of the area, satisfactory closures 
were obtained. 
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Considering that in approximately 45 
percent of the eleven Western States of the 
United States the elevation is above 5,000 
feet, and in 20 percent it is above 7,000 feet, 
it is advisable to confine helicopter opera- 
tions to winter months in order to exact the 
greatest advantage from the favorable 
density altitudes which can be expected 
over about half this area during that sea- 
son. 

Six years of experience in using the heli- 
copter on surveying have clearly demon- 
strated that this method yields substantial 
savings in field costs and greatly increases 
the speed of mapping extremely difficult 
terrain. 


A FEW RELATIVE COSTS 

Helicopters are hired under contract to 
carefully prepared specifications. A daily 
rate is specified for standby time and the 
contractors are invited to bid on a price per 
hour for flight time. Flight time has 
ranged in cost under contract from $46 to 
$180 per hour, depending on the location 
of the project and other factors. 

Field costs for mile-to-the-inch mapping 
in Alaska were about $25 per square mile 
before the helicopters were used. Since 
their use, the average cost has been less 
than $8 per square mile. Direct money 
saving in the western United States has been 


less spectacular, but in areas where com- 
parisons are practicable, omitting small 
projects of less than 1,000 square miles, the 
use of the helicopter has cut costs. In this 
regard it should be emphasized that most 
of the areas mapped with the aid of the 
helicopter have been remote and virtually 
inaccessible to ordinary ground transporta- 
tion. For this reason, on some projects the 
cost of the work without the helicopter 
would unquestionably have been prohibitive. 

On all mapping projects where the heli- 
copter has been used, the greatest saving 
has been in manpower. Experienced and 
well-trained personnel have been used with 
maximum efficiency. This has been possi- 
ble because a large number of parties can 
operate from a common base under com- 
petent supervision. All field operations can 
be coordinated, and periods of good weather 
can be used most effectively. 

At present, transportation by helicopter 
is not feasible in many of the higher moun- 
tain areas because of limited power and lim- 
ited cruising range. These limitations, 
Consid- 
ering the advances in helicopter design now 
under way or contemplated, it is certain 
that this means of transportation is destined 
to play an increasingly important role in 
field surveying and mapping operations 
throughout the world. 


however, appear to be temporary. 


ASCE Manual Defines Surveying Terms 


i} KEEP PACE with recent changes and mod- 
ifications in the art and science of sur- 
veying, a committee established by the ASCE 
Surveying and Mapping Division has _ been 
working on a revision and enlargement of 
Manual No. 15, Definitions of Surveying Terms, 
which was issued in 1938. The work of the 
committee is now available as Manual of En- 
gineering Practice No. 34, entitled Definitions 
of Surveying, Mapping, and Related Terms. 
The new manual includes, in addition to the 
definitions of surveying terms, a selected list of 
useful charts and maps published by State and 
Federal agencies, a bibliography of publications 


on surveying, and a listing of references to sur- 
veying, photogrammetry, and other engineering 
terms. 

Charles B. Breed, Hon. M. ASCE, was chair- 
man of the committee in charge of the revision. 
Everett 
Beavin, Sr., George H. Harding, Arthur D. 
Kidder, H. Oakley Sharp, and Herman J. Shea. 

All are also members of ACSM.—Ep. 

The cost of the 200-page manual is $3.00 to 

non-members of ASCE. It can be obtained 


Others on the committee were B. 


from the American Society of Civil Engineers, 
33 W. 39th St., New York 18, N. Y. 








Plotting and Proving Surveys of 
Irregular Lots 


By SERGE 


A. EMERY 


PROFESSIONAL ENGINEER AND LAND SURVEYOR, FREEPORT, N. Y. 


URVEYORS often have to deal with ir- 
regularly shaped pieces of land that are 
described in deeds by bearings and distances 
(fig. 1 The surveys of such areas may be 
plotted by several methods, such as: by pro- 
tractor and scale; by the method of tangents; 
and by using drafting machines. But where 
some of the distances are comparatively 
short it is sometimes difficult to obtain a 
satisfactory closure. 

With a device called an adjusted small 
coordinatograph (fig. 2), such irregularly 
shaped surveys may be accurately plotted. 
Furthermore, if there is an error in the de- 
scription, either in one distance or in one 
bearing, this error can be isolated and its 
amount determined, as will be described 
farther on. 
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Figure |.—Irregular lot, showing bearings and 


distances. 
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Ficure 2. 


Adjusted small coordinatograph. 
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PLOTTING AND PROVING SURVEYS OF 


The adjusted small coordinatograph con- 
sists essentially of two graduated metal 
straightedges or rulers at right angles to each 
other and a third removable arm. The 
rulers are graduated for three different scales 
(in fig. 2, 1 inch equals 30, 40, and 100 feet, 
respectively). The large heavy ruler is ap- 
proximately 20 inches long, and the smaller 
light ruler is approximately 14 inches long; 
the latter has an attachment on one end in 
which a pricker or a magnifying glass can 
be placed. These rulers are fitted in a mov- 
able frame which has two verniers, one for 
each ruler. The removable arm (shown at- 
tached to the long ruler near its right end) 
is used only in placing the instrument in 
proper position; its end is an index, con- 
structed so that it is at the same distance 
from the large ruler as the pricker when the 
zero of the small ruler is set at the zero of 
its vernier. 

Departures are plotted with the large 
ruler, either east or west from zero; latitudes 
are plotted with the small ruler, which is 
perpendicular to the large one. A plotting 
accuracy of 0.1 foot can be attained with this 
instrument at the usual scales; and 20 to 30 
points can be accurately plotted in 10 to 15 
minutes. No special operational skill or ex- 
perience is required to use this instrument 
successfully. 


PLOTTING PROCEDURE 


1. The traverse is computed to obtain lati- 


? 


tudes and departures, and coordinates (fig. 3 
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Then the most southerly point of the traverse is 
found and given the coordinates 0, 0 (point A 
This point is the origin of this coordinate system. 
The coordinates are computed to the nearest 0.1 
foot and the north coordinates are entered in 
column 8, and the east and west coordinates 
are entered in columns 9 and 10 respectively. 

2. The instrument is properly adjusted; that 
is, the zeros of the two rulers are set at the zeros 
of their respective verniers, and the large ruler 
is placed in an approximate east-west position. 

3. A point is marked with the pricker; this is 
point A. 

+. With a screw on the large ruler the carriage 
is moved westward to 144.6 (departure of point 
B), and with the screw for the small ruler it is 
moved northward to 99.0 (latitude of point B); 
then point B is pricked, and so on with all the 
coordinates. 


The length of the large ruler permits plot- 
ting distances of 7 inches to the west and 7 
inches to the east, each of which, at scale of 
1 inch equals 40 feet, equals 280 feet. The 
length of the small ruler permits plotting a 
distance of 8 inches to the north, equal to 
320 feet at the same scale. If longer dis- 
tances are required, they can be plotted by 
moving the whole instrument in the required 
direction. For instance, where a total dis- 
tance of 500 feet is required, but the limit of 
the scale being used is 320 feet, the pro- 
cedure is as follows: The carriage on the 
large ruler is set at zero and the small ruler 
is set at 300.0 and a point is pricked. This 
is a new origin of coordinates (300.0, 0.0). 
Then the carriage on the large ruler is 
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Ficure 3.—Computation of coordinates of stations. 
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moved 5 or 6 inches to the east or west and 
a second mark is pricked. Connecting these 
two marks gives a line parallel to the origi- 
nal position of the instrument. Both rulers 
are again set at zero, the magnifying glass is 
substituted for the pricker and the remova- 
ble arm is attached. Now the instrument is 
set in its new position so that the cross on the 
magnifying glass is exactly superimposed 
over the first mark, and the index on the re- 
movable arm is at the second mark. This 
new instrument position permits plotting 
latitudes to 620.0 feet (300.0 + 320.0). By 
a like manipulation longer departures can 
be plotted. 


FINDING ERRORS IN DESCRIPTIONS 


1. If there is an error in the description of a 
piece of property, it can be found by accurate 
plotting. Let us suppose that, in the illustrated 
example, distance E-F is given as 73.30 feet, in- 
stead of the correct distance of 93.30 feet. Now 
the traverse will not close. To find where 
the error is, two sets of coordinates are com- 
puted starting at point A, one set in a clockwise 
direction, and the other set in a counterclock- 
wise direction. Then both traverses are ac- 
curately plotted starting at point A, the first in 
a clockwise direction and the second in a 
counterclockwise direction, the latter indicated 


‘ 


“ Cun’ 





G' 


Figure 4.—Finding error in distance. 

by the primed points in figure 4. The error is 
in the side which superposes on itself for part of 
its length, or where four points are in one straight 
line, in this case points E, F, F’, E’. The cor- 
rect distance is E-—F’ because point E is the 
first of the two points on the line plotted in a 
clockwise direction, and point F’ is the first of 
the two points plotted in a counterclockwise 
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direction. This correct distance E-—F’ can be 
computed from the coordinates for points E 
and F’. 

2. Likewise, if there is an error in a bearing 
the traverse will not close; for instance, suppose 
that the bearing given for side E—-F is N 77° 
34’ E, whereas the correct bearing is N 87° 34’ 
E. Exactly the same procedure is followed as is 
described in the previous paragraph, and the 
plotted result is shown in figure 5. But in this 
case we have two unclosed traverses with parallel 
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Ficure 5.—Finding error in bearing. 


but not coinciding sides. Then the distances 
are scaled between points in the clockwise plot- 
ting and the next following point in the counter- 
clockwise plotting, that is, distances A—B’, 
B-C’, C-D’, etc. 
measured is equal to the correct traverse dis- 
tance, A—B, B-—C, C-D, etc., the erroneous 
bearing will be found. The other measured dis- 
tances will differ considerably from the respec- 


Where a distance so 


tive distances given in the description. In 


figure 5, distances E —F = F’-—E’ = E—F’, and 
the correct bearing is E-—F’, which can be 
computed from the coordinates for points E 
and F’, 

Thus where a property survey is accu- 
rately plotted, it is apparent that a relatively 
small error in a bearing or in a distance 
can be found by means of the above pro- 
cedure. The time consumed in finding the 
error is the office time of one man, and the 
valuable time of the field party is not wasted 
in hunting for these errors. 

The adjusted small coordinatograph is 
manufactured in Vienna, Austria, but ad- 
ditional information about it can be obtained 


from the author at 41 Shonnard Avenue, 
Freeport, N. Y. 
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New Era of Geodesy 


By W. A. HEISKANEN 
DIRECTOR, INSTITUTE OF GEODESY, PHOTOGRAMMETRY AND CARTOGRAPHY, 
THE OHIO STATE UNIVERSITY 


On Friday, November 12, and Saturday, At the request of the editors of SurRveEyING 
November 13, 1954, a symposium on the theme ANp Mappine, Dr. Heiskanen kindly furnished 
“New Era of Geodesy” was held in the Uni- the final program together with an abstract of 
versity Hall Chapel on the campus of the Ohio the symposium. The program and the abstract 
State University. The symposium, sponsored are printed in full below. From the listing of 
by the Institute of Geodesy, Photogrammetry program items, the reader may glean some idea 
and Cartography, the Mapping and Charting of the diverse facets of modern geodetic science 
Research Laboratory, and the Graduate School that are currently being explored. From the 
of Ohio State University, was attended by abstract, the reader may obtain a bird’s-eye 


approximately 80 scientists representing in- view of the “New Era of Geodesy.” 
terested agencies and institutions from different 
parts of the United States and Europe. —Eprror 


Program of the Symposium 


FIRST SESSION, FRIDAY MORNING 


Chairman: Dr. J. Allen Hynek, Director, McMillin Observatory, Ohio State University 
Welcome by Dr. Frederick Heimberger, Vice President of Ohio State University 


Dr. W. A. Heiskanen, Director of the Institute of New Era of Geodesy 
Geodesy, Photogrammetry and ‘Cartography, Ohio 
State University 


Dr. G. A. Vening Meinesz, Prof. of Geodesy and Basic Problems of 
Geophysics, Delft University, Holland Physical Geodesy 

Dr. Lamar Worzel, Prof. of Geology, Columbia Crustal Density 
University Based on Gravity 


and Seismic Data 


Donald A. Rice, Chief, Dept. of Gravity and Astronomy, Generalized Geoid 

U. S. Coast and Geodetic Survey Slopes in the Carribean Area 
Dr. G. P. Woollard, Prof. of Geology, University of Intercontinental Ties 

Wisconsin of the Gravity Reference Stations 


SECOND SESSION, FRIDAY AFTERNOON 


Chairman: Dr. Vening Meinesz 


Dr. R. A. Hirvonen, Prof. of Geodesy, Finland Institute On the Precision of the Gravimetric 
of T echnology Determination of the Geoid 
Dr. W. A. Heiskanen, Ohio State University Achievements and Objectives of the 
World-Wide Gravity Program 
Dr. Paul Herget, Director of the Cincinnati Astronomic Computation of the Undulations of 
Observatory the Geoid in High-Speed 
Computing Machines 
Col. Clair E. Ewing, candidate for Ph.D., Ohio State Development of Shoran and 
University Hiran Systems 
9F 
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John R. Williams, Battelle Memorial Institute, 


Columbus 


Dr. Bertil Hallert, Director of the Institute of 
Photogrammetry, Stockholm, Sweden 


SURVEYING AND MAPPING 
On the Accuracy of the Geodimeter 


Accuracy of Aerial Triangulation 


THIRD SESSION, SATURDAY MORNING 


Chairman: Dr. Carl A. Lamey, Chairman of the Dept. of Geology, Ohio State University 


Capt. Carl I. Aslakson, U. S. Coast and 
Geodetic Survey 


Dr. Simo Laurila, Research Associate, Mapping and 
Charting Research Laboratory, Ohio State University 


R. C. Fitzpatrick, Research Scientist, Air Force 


Cambridge Research Center 


Dr. W. M. Markowitz, Head of the Time Service 


Division, U. S. Naval Observatory 


S. P. Worden, Vice-President of the Houston Technical 


Laboratories 


Heinrich Wild, Jr., Technical Director, Kern and Co. 


Ltd., Aarau, Switzerland 


Intercontinental Ties by Hiran 
Paper read by Mr. Rice) 
Decca in Geodesy 


1954 Solar Eclipse Observations 


The Moon Camera Method (Paper 
read by Vernon Rybski, Assistant 
Director of the Mapping and 
Charting Research Laboratory, 
Ohio State University) 


Gravimeters and their Uses in 


Geodesy and Geophysics 


Henry Wild and the Developments in 
the Design and Construction of 
Modern Geodetic Instruments 
Paper read by F. J. Doyle, As- 
sistant Professor of Photogram- 
metry of the Institute of Geodesy, 
Photogrammetry and Cartography, 
Ohio State University 


Abstract of the Symposium 


This century opened a new era for geod- 
esy. It had to do so because geodesy faced 
new problems which the classic methods 
not In earlier times, 
most countries were satisfied to have their 


were able to solve. 
own geodetic control point system. For that 
purpose even poor dimensions of the earth 
and the classic arc-measuring method were 
sufficient. It did not matter how much the 
control point systems of various countries 
differed from one another. During this cen- 
tury, however, the geodesists have had to 
join to the same system not only the geodetic 
systems of various countries, but of different 
continents as well. In order to do this, we 
have to know the accuracy of the dimensions 
of the earth as well as its detailed shape. In 
other words, we must know the dimensions 
of the earth ellipsoid along which we carry 


out the computations of the control points in 
different parts of the world, as well as the 
distances of the geoid from the earth ellip- 
soid and its inclination as referred to the 
ellipsoid. Generally, geodesists use the 
terms undulation of the geoid, N, and the 
components of the deflection of the vertical 
E and ». 

The symposium was concerned with mod- 
and with new 
methods for solving the basic problems of 
geodesy mentioned above. The speakers 
were sixteen scientists who have spent an es- 
sential part of their careers in the invention, 
the development, or the improvement of 
new methods and instruments. 

Evidences of this new era are the celestial 
methods, the electronic mensuration meth- 
ods, and the gravimetric methods, as well as 


ern geodetic instruments 
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NEW ERA OF GEODESY 


the new types of measuring instruments and 
computing machines which were brought to 
science during this century. 

New types of geodetic measuring instru- 
ments devised and manufactured during the 
last four decades are lighter, smaller, and 
more convenient to use than the old-fash- 
ioned instruments, and they make observa- 
tions two to three times faster. Cylindrical 
axes, glass circles, focusing lenses, coinci- 
dence spirit levels, optical micrometers, and 
particularly the possibility of reading di- 
rectly the mean of two diametrically opposite 
points of circles, are the most striking fea- 
tures of these new instruments which were 
for the most part devised by Dr. Heinrich 
Wild, Sr., of Switzerland. 


GRAVITY MEASUREMENTS 

The Vening Meinesz pendulum apparatus 
for gravity measurements at sea, devised 
three decades ago, the underwater gravim- 
eter introduced by the Gulf Oil Company a 
decade ago, and other types of gravimeters 
developed during the last three decades have 
brought a new epoch in the gravity survey of 
the globe. These new instruments permit 
the gravimetric survey of the oceans and seas, 
constituting 70 percent of the whole area of 
the globe, which was, in earlier times, gravi- 
metrically “terra incognita.” 

The gravimeters—operating on the spring 
balance principle—allow the measurement 
of gravity in 3 to 5 minutes with 20 to 50 
times higher accuracy than old-fashioned 
land pendulum instruments were able to ac- 
complish in two days. In fact, we need rela- 
tively few pendulum gravity stations for 
calibrating the gravimeters. All other points 
can be measured by the gravimeter; several 
million stations have already been measured. 
These new instruments, as well as the keen 
interest in gravity measurements displayed 
by the geodetic and geophysical institutions 
and universities of different countries, and 
by the oil companies, have greatly acceler- 
ated the gravity survey of the earth. 

When using long-range gravimeters like 
the Worden gravimeters, we can convert the 
gravity base stations of different countries, 
continents, and ocean islands to the same 
world gravity system with relative ease by 
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using air transportation. This conversion— 
the ultimate prerequisite of the geodetic ap- 
plication of gravity anomalies—has been 
carried out particularly by G. P. Woollard 
of the University of Wisconsin and his co- 
workers. As a result of these efforts, the 
world gravity base stations have been joined 
to the same system with an accuracy of 
higher than one milligal’, in most cases. 
Through the efforts of F. A. Vening Meinesz 
and the Columbia University group led by 
Drs. Ewing and L. Worzel, more than 3,500 
gravity stations have been measured at sea. 
Some other nations have also contributed, 
on a smaller scale, to the gravity survey of 
the oceans. 


CELESTIAL TRIANGULATION 

Besides the classic triangulation methods, 
we have new methods for measuring the 
geodetic “yardsticks,” not only along the 
continents, but across the oceans as well. 
These yardsticks are needed for computing 
the size of the earth ellipsoid. 

Four types of celestial methods have been 
brought to science during this century. 

Rocket-star triangulation was invented 
and developed by the Finnish geodesist, Y. 
Vaisala a decade ago. In Vaisala’s method, 
a rocket and the background stars are photo- 
graphed simultaneously from several obser- 
vation points. By measuring the small angu- 
lar distances between the images of the 
rocket and the background stars appearing 
on the same photographs, the direction of 
the rocket as well as its distance from the 
observation point can be accurately com- 
puted. If the rocket were shot to an eleva- 
tion of many hundred kilometers, this 
method could even give distances across the 
oceans. 

In the other three celestial methods, the 
moon is used as one triangulation point. 
The solar-eclipse methods were developed 
a decade ago by I. Bonsdorff, late Director 
of the Finnish Geodetic Institute, for meas- 
uring distances across the oceans. In this 
method, it is necessary to determine the 
exact moment when the totality of the 


1 One milligal = an acceleration of 0.001 centi- 
meter per second per second (used in stating 
values of gravity). 
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eclipse begins and ends at three stations, 
A, B, and C, of which A and B are on the 
same continent and C on another continent. 
If we know the distance AB, we can ac- 
curately compute the distance BC across the 
ocean. This method has been used three 
times: in 1945, 1947, and 1948. The dis- 
tance between Brazil and Africa has been 
computed in this way by Dr. T. J. Kuk- 
kamaki on the basis of the observations of 
the Finnish expeditions during the total 
solar eclipse of 1947. The results of the 
eclipse observations on June 30, 1954, are 
not yet available. No less than 27 expedi- 
tions of different nations used this eclipse for 
geodetic purposes. The cloudy skies, how- 
ever, hindered observations at most of the 
expeditions’ stations. 

Similar to the eclipse method is the oc- 
cultation method, in which the moments 
when a star disappears behind the moon’s 
limb and again emerges from behind the 
limb of the moon are determined very ac- 
curately at several stations. When the dis- 
tance of the moon is known, the distances 
between the observation points can be com- 
puted. 

The best of the moon methods may well 
be the moon-camera method, invented and 
developed by Dr. W. M. Markowitz of the 
U.S. Naval Observatory. The idea behind 
this method is to photograph the moon with 
the neighboring stars from different observa- 
tories. The moon-camera allows the photo- 
graphing of the moon so that the stars and 
the moon limb will be stationary and their 
images will be distinct. By measuring the 
small angular distances of the different 
points of the moon limb from the neighbor- 
ing stars, the direction to the moon and the 
distance between the observation points can 
be computed with relative ease. This 
method gives the geocentric distance of the 
observation points from the earth’s center 
with an approximate accuracy of 40 to 50 
meters. In this way, the general shape of the 
earth can be determined. International co- 
operation for this purpose has been arranged 
between about twenty observatories in dif- 
ferent parts of the world. After a few years, 
we hope to get results from this interesting 
cooperation. 


SURVEYING AND MAPPING 


ELECTRONIC MENSURATION 

Quite different are the electronic men- 
suration methods which allow accurate 
measurement of the time required for elec- 
tromagnetic impulses or lightwaves to travel 
from the observation points to the target and 
back. The accuracy of these methods is 
dependent, of course, on how effectively the 
disturbing elements of the atmosphere can 
be eliminated and how accurately the propa- 
gation time of the impulses can be measured. 
An accuracy of 1/15,000,000 of a second 
corresponds to an accuracy of 10 meters in 
the measurement of distance. 

Different types of electronic mensuration 
methods have been developed.*, The most 
important of these may be Shoran and its 
developed modification, Hiran; then Decca, 
and the geodimeter.’ 

The geodimeter, which is used for measur- 
ing base lines for triangulation as well as the 
sides of the triangles, was invented by the 
Swedish geodesist; E. Bergstrand; a relative 
accuracy of 1:300,000 to 1:1,000,000 is 
possible of attainment in these measure- 
ments. 

Decca was invented in England and has 
been used in Europe a great deal, partic- 
ularly for hydrographic purposes. This 
method is convenient because only a few 
transmitting stations are needed to send the 
signals. By using these signals, every ship 
which has a receiving apparatus can deter- 
mine its position at any time with an ac- 
curacy of better than 10 meters. As the 
price of these receivers is only 4 percent of 
the cost of the transinitting stations, this is 
an inexpensive method, as well. 

For long-range measurements, the Shoran 
method, invented in America and developed 
through the post-war years, particularly by 
Capt. Carl I. Aslakson of the U. S. Coast 
and Geodetic Survey, has already reached 
the relatively high accuracy of 1: 120,000, so 
that it can replace triangulation, particu- 


2 See “The Road Maps of the Seas” by G. 
Medina, SurveyINGc AND Mappinc, Oct.—Dec. 
1953. 

8 See “Surveying with the Velocity of Light,” 
by M. O. Compton, SurRvEYING AND MApPIna, 
July—Sept. 1954. 
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NEW ERA OF GEODESY 


larly in areas where classic triangulation is 
very difficult to carry out. Shoran and its 
modification, Hiran, were used in _ the 
Greater Antilles in 1950-1952, and in the 
Lesser Antilles in 1954. The same method 
was also used to connect Norway and Scot- 
land in 1953, Crete and Africa in 1953, and 
Scotland and Iceland in 1954. The advan- 
tage of this method is that very long dis- 
tances can be measured and the observation 
error will not increase with the distance as 
it does in triangulation methods. We can 
agree with Aslakson when he says: “It has 
been shown that Hiran can improve existing 
networks and make intercontinental con- 
nections which were heretofore impossible. 
Distances as great as 880 kilometers have 
been measured. The next decade will see 
ever increasing use of this new technique.” 


PHOTOGRAMMETRIC TRIANGULATION 


In recent decades, the photogrammetric 
air triangulation method has been developed 
in different countries. The accuracy of this 
method is already so high, particularly if one 
uses the statoscope and the horizon method, 
that it can be used for determining control 
points for photogrammetric mapping. 


HIGH-SPEED COMPUTATIONS 


Another evidence of the new era of geod- 
esy is the fact that, in computation, we use 
numerical tables and calculating machines 
instead of logarithm tables; the numerical 
tables are shorter, as, for instance, Dr. Hir- 
vonen’s “Nutshell Tables” show. Of course, 
this makes the computations considerably 
faster. <A still more striking phenomenon 
of the new era is the use of the high-speed 
computing machines, like the I.B.M. and 


‘ 
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UNIVAC. It is possible to use these high- 
speed computing machines not only in the 
computation of the coordinates of control 
points and in converting them to the same 
system, but also in the isostatic reduction of 
gravity anomalies, and in computing gravi- 
metrical deflections of the vertical and un- 
dulations of the geoid. 


ACCURACY OF THE GRAVIMETRIC 
METHOD 

The gravimetric method can, on the basis 
of the material already available, determine 
the undulations of the geoid in many places 
of the world with an accuracy of about 5 to 
10 meters and the deflection of the vertical 
components § and 9 with an accuracy of 0.5 
second. An accuracy of 3 seconds can be 
obtained even when only a few gravity ob- 
servations are available. In computing the 
deflections of the vertical, we need detailed 
gravity station nets in the neighborhood of 
the computation point. The effect of the 
gravity field far from the computation point 
is small; in contrast is the computation 
of the undulation of the geoid in which the 
gravity field all over the world has consider- 
able effect. Therefore, additional gravity 
measurements on the continents, and partic- 
ularly in the southern oceans, are very desir- 
able. 

The gravimetric method can also check 
the flattening value of the reference ellipsoid, 
and convert the existing geodetic systems to 
the world geodetic system. In addition, it 
can give, in connection with astronomical 
observations, control points for maps at a 
scale of 1: 100,000 and smaller. When using 
the gravimetric deflections of the vertical as 
well as the astrogeodetic deflections of the 
vertical, we can check the dimensions of the 
reference ellipsoid with very high accuracy. 


é 


IMPORTANT SURVEY CONFERENCE DATES 


NNOUNCEMENT has recently been made of dates for two important surveying and mapping 
AN conferences to be held during the coming summer: (1) A conference of British Common- 
wealth Survey Officers to be held in Cambridge, England, August 15 to 24, 1955; and the Sev- 
enth Pan American Consultation on Cartography, tentatively scheduled to be held as part of the 
Sixth General Assembly, Pan American Institute of History and Geography, in Mexico City, July 


25 to August 3, 1955. 
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Map Collections in the United States 
and Canada 


By MRS. MARIE CLECKNER GOODMAN 


LIBRARY OF 


M? Collections in the United States 
and Canada’ is the title of a directory 
published recently by the Special Libraries 
Association. The directory, which lists the 
holdings of 527 map collections, was com- 
piled by a committee* of SLA’s Geography 
and Map Division, with the cooperation of 
the Library of Congress. 
the United States and Canada will find the 
list invaluable in locating map collections 
which might fill specific cartographic needs. 


Researchers in 


The directory should become a standard 
reference tool, not only for map makers, 
librarians, teachers, and geographers, but 
analysts, surveyors, 
The need for such 
a list has become increasingly great, for the 


also for government 


writers, and historians. 


volume of maps has multiplied since World 
War II, and interest in cartography has de- 
veloped proportionately. 

This study will help solve the basic prob- 
lem that confronts the researcher and the 
map librarian. The former almost invari- 
ably desires information about a particular 
that is, 


area its location relative to other 


Presented at the Fourteenth Annual Meeting, 
American Congress on Surveying and Mapping. 
Washington, D. C., March 22—24, 1954. 

1 Map Collections in the United States and 
directory. New York, Special Li- 
braries Association, 31 East Tenth Street. 1954. 
170 pp., fold. map. $3.00. 

2 Members of the Map Resources Committee, 
Special Libraries Association are: Executive 
Members—Mrs. Maud D. Cole, New York Public 
Library; Kathleen Irish, Army Map Service; 
Dorothy C. Lewis, co-author with S. W. Boggs, 
The Classification and Cataloging of Maps and 
Atlases; Joseph W. Rogers, Copyright Office; 
Marie C. Goodman, Chairman. Advisory Mem- 
bers—Nathaniel Abelson, United Nations: 
George R. Dalphin, Dartmouth; Alexander O. 
Vietor, Yale; Bill M. Woods, University of Illi- 
nois; Ena L. Yonge, American Geographical So- 
ciety. 


Canada, a 
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areas, or its geology, or topography. The 
task of the librarian is to bring the re- 
searcher and the maps he needs together 
within a reasonable time. If the librarian 
can supplement his own resources with 
those in other map collections, a veritable 
storehouse of information is placed at the 
disposal of researchers. 

The map librarian is cognizant of the in- 
creasing production of road maps and 
USGS quadrangles as well as of the ex- 
panded output of domestic and foreign at- 
lases and special-subject maps such as those 
showing population trends or natural re- 
He is acquainted with new de- 
velopments in aerial photography and the 
If he 


can discover just exactly what it is the re- 


sources. 
preparation of plastic relief models. 


searcher wants, the librarian can frequently 
call his attention to unfamiliar map re- 
sources, particularly those published most 
recently. 


WHERE TO FIND MAP COLLECTIONS 

Very often the person in search of maps 
is unaware of the different types of libraries 
and institutions which have map collections. 
Included in the directory are public and 
private libraries, State and county libraries, 
historical societies, highway departments, 
Typical of the 
latter are the California Division of Mines 
and the Tennessee State Planning Com- 
mission. About forty Federal map collec- 
tions are listed, including those in the Dis- 
trict of Columbia and several in other parts 
of the country such as the Lake Survey in 
Detroit, and the Mississippi River Commis- 
sion in Vicksburg. 


and other State agencies. 


Many college and university collections 
are described. Three separate collections 
are listed under the University of California 
at Berkeley. Representative of learned so- 
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Courtesy Dartmouth College 


A CORNER OF ONE OF THE SEVEN ROOMS MAKING UP THE MAP DEPARTMENT OF THE DART- 
MOUTH COLLEGE LIBRARY 


cieties with map collections are the Acad- 
emy of Natural Sciences of Philadelphia, 
the Engineering Societies Library, and the 
Wenner-Gren Foundation for Anthropologi- 
cal Research. 

Among the commercial firms which main- 
Aero 
Corporation, The Pennsylvania Railroad, 
American Overseas Petroleum, Ltd., Phoe- 
nix Mutual Life Company, 
Cowles Magazines, Inc., and the Christian 
Science Monitor. Collections of such major 
map publishers as Rand McNally, Cram, 
Nystrom, and General Drafting are noted 
as are the holdings of such well-known 
private cartographers as Erwin Raisz and 
Richard Edes Harrison. 


tain map collections are Service 


Insurance 


Frequently the size of a collection will 
give an indication of the scope of its re- 


sources. The directory, therefore, gives a 
breakdown for each map library as to num- 
ber of maps, atlases, globes, models, and 
air photos. Among the 527 collections 
listed are such well-known cartographic 
centers as the New York Public Library 
with 210,000 maps, and 4,500 atlases; the 
American Geographical Society with 230,- 
000 maps and 3,000 atlases; the University 
of Illinois with 150,000 maps, 3,000 atlases, 
and 22,000 air photos; the Geographical 
Branch of the Canadian Department of 
Mines and Technical Surveys with 175,000 
maps and 25,000 photos, and the Library of 
Congress with some 2% million maps and 
19,000 atlases. 

Libraries which are depositories of the 
Army Map Service and the U. S. Geologi- 
cal Survey number at least 25,000 sheets in 
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their collections from these sources alone. 
There are over 180 such depositories in the 
country, and interest in map libraries and 
map librarianship in each of these places 
has been especially stimulated. A few of the 
AMS depositories were overwhelmed with 
the quantity of maps they received, and the 
problem of opening boxes and making the 
contents available has not yet been solved. 
An appendix in the directory lists all gov- 
ernment map depositories. 

Also important to the researcher is the 
number of staff members serving the map 
collection. Full- and part-time staff mem- 
bers as well as specialists in geography, car- 
tography, and geology who might be avail- 
able to assist the researcher are, therefore, 
indicated. 


SPECIALIZED COLLECTIONS 


It is helpful to know the area or subject 


iA 


va) 


b hits 


it 





specializations of a collection. Many li- 
braries not only have maps of their local 
areas and surrounding States, but frequently 
Such 
specializations have been fully indexed in 
the directory. Libraries with topical in- 
terests such as agriculture, archeology, Bible 
lands, city planning, the Civil War, dis- 
covery and exploration, marketing, power, 
and vegetation are also identified. 


cover in detail certain foreign areas. 


The directory reveals such bits of infor- 
mation as the fact that Canada has a Na- 
tional Air Photo Library which contains 
over 3,000,000 air photos (almost 100 per- 
cent coverage of Canada) ; or that a num- 
ber of private companies, as well as public 
libraries, in southwest United States contain 
extensive collections of maps which locate 
oil wells and show the extent of petroleum 
concessions. A small map at the end of 
the directory locates the various collections. 
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MAP LIBRARY AT UNITED NATIONS HEADQUARTERS 
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Courtesy Army Map Service 


ARMY MAP SERVICE LIBRARY REFERENCE DESK 


A few map collections have published 
works describing their holdings in full o1 
in part. 
tory. 


Such guides are noted in the direc- 
The Library of Congress, for ex- 
ample, has published some fifteen works on 
the map collections and their organization, 
and in addition issues an annual report on 
map acquisitions.* Maps of the California 
Gold Region (San Francisco, Grabhorn 
Press, 1941) by Carl I. Wheat lists the hold- 
ings of a private collector. George R. Dal- 
phin, map librarian at Dartmouth College, 
has compiled a descriptive list entitled 
Marine Atlases in the Dartmouth Colles 
Library (1950 

If the size and scope of a collection is 
known, the question often posed by the re- 
searcher is the availability of the maps. 
Some collections are public, while others 
which belong to private companies or mili- 
tary installations are not generally acces- 
sible. Where maps and atlases are avail- 
able through interlibrary loan, this fact has 
been noted in the directory. A word about 
how interlibrary loan functions may be in 
order. If, for example, you wish to borrow 


> The Library of Congress Quarterly Journal of 
Current Acquisitions, August number. 


maps from the Cleveland Public Library, 
your local librarian can arrange such a loan 
for a limited period. You will be expected 
to pay shipping charges and insurance. En- 
tire map exhibits are sometimes loaned in 
this manner by one library for display in 
another. 

Of some interest to researchers is infor- 
mation concerning facilities for copying 
maps in given libraries. 


The directory in- 
dicates whether 


photostat, photograph, 
microfilm, or other facilities are provided. 


MAP-CONSCIOUS LIBRARIES 

To compile the directory, questionnaires 
were sent to some 6,000 educational centers 
and private collectors. Replies were re- 
ceived from nearly 1,200, or 20 percent, in- 
cluding many institutions which did not 
have collections of a size or degree of spe- 
cialization important enough to list. 

Miss Ena L. Yonge, Map Curator of the 
American Geographical Society, has pointed 
out ve relationship of map collections to 
libraries as a whole. She writes, “Libraries 
have become map conscious. Librarians 
are finding out that maps are as necessary 
for reference purposes as books: they clarify 
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and supplement books, vivify dry statistics, 
graphically illustrate the trend of current 
994 


events. They illuminate history. 


Libraries are becoming more “map con- 
* “These Maps are Essential” by Ena L. Yonge 


Library 
15, 1950 


Journal, special issue on maps, March 
Vol. 75, No. 6), pp. 440-442. 


e 


scious” because researchers are requesting 
maps. Map Collections in the United 
States and Canada is aimed toward making 
It should 
help people discover and use the map re- 
sources at their command in this country 
and Canada. 


maps more readily accessible. 


“Proceedings of the Third National 
Surveying-Teachers’ Conference” Now Available 


NNOUNCEMENT has recently been made of 
A the publication of the Proceedings of the 
Third National Surveying-Teachers’ Confer- 
ence. ‘This volume is the record of papers pre- 
sented at the Third National Surveying-Teach- 
ers Conference held at Camp Rabideau, Black- 
duck, Minn., in 


sponsorship of Committee Eight, Surveying and 


August 1952 under the joint 
Mapping, of the Civil Engineering Division of 
the American Society Educa- 
tion, and the Civil Engineering Department of 
the University of Illinois. 


for Engineering 












For the 
Best Service | 





under the 
Worst 


Conditions 








—can't wear 





off — easy to 
Preceding foot number is repeated each inch or tenth 
These features add up to the Lufkin "'Peerless''—a durable steel tape 


This 250-page book contains some of the 
latest thinking concerning surveying and map- 
ping education in all its varied aspects from 
course content to instrumental procedures to 
surveying camps. Also included is an interest- 
ing section on new developments in surveying 

Copies of the publication can be obtained 


from the Editor, Sumner B. Irish, School of 


Engineering, John C. Green Foundation, Prince- 
ton University, Princeton, N. J. 
$2.50, postage paid. 


The price is 


eee wee 


uFKIN “Peerless” 
Engineers STEEL TAPE 


An extra strong, '/,"' 
electroplatings — most rust and corrosion resistant — will not chip, peel 
or crack — easy to clean! 


wide Chrome-Clad line built up by a series of 


Jet black markings bonded right to the line 
read against the chrome-white surface! 


made. for engineers. Available in 50, 100, 150 and 200 ft. lengths. Two 
po finger rings furnished for use without the frame. 
Y TO READ : 
MARKINGS ‘ BuY [UEKIN TAPES @ RULES @ PRECISION TOOLS 





THAT ARE DURABLE 


282 


Y 132-138 Lafayette St., New York City 


From Your Supply Store 


THE LUFKIN RULE CO., SAGINAW, MICHIGAN 
e Barrie, Ontario 











Novel Application for Transfer 
of Coordinates 


By CARL D. FELTMAN 


U. S. NAVAL TRAINING CENTER, 


BAINBRIDGE, MD. 


Foreword 


From time to time the readers of SURVEYING 
AND Mappinc have been notified concerning 
publications of the Maryland Bureau of Control 
Surveys and Maps (307 Tower Bldg., Baltimore 
2, Md.) which are available for free distribution 
on application as long as the supply lasts. 

Publication No. 2, referred to in Mr. Feltman’s 
article, deals with the direct transfer from one 
rectangular grid to another without need of tak- 
ing the intermediate step of first converting to 
geographic position before converting to the 
second plane grid. In addition to the saving thus 
effected, the direct method also compensates for 
discrepancies in scale factor, as well as in orien- 
tation, which may slightly upset the actual re- 
lationship between the coordinates of the points 
as determined and the theoretical relationship 
to the geographic positions. Furthermore, by 
means of charts for secondary corrections, it is 
possible to take into account influences which 
would be very difficult to evaluate analytically, 
and at the same time provide an excellent check 
against gross discrepancies, or sources of future 
difficulty. 

The basic principle to which the author refers 
is the derivation of conversion formulas express- 
ing the relationship between the coordinates of 
those points in an independent loop traverse 
which are in common with those already estab- 
lished. 


joined with the old in a consistent pattern, as 


In this way the new points may be 


HE BASIC principles described in 

Publication No. 2 of the Maryland 
jureau of Control Surveys and Maps have 
been successfully used in adjusting a very 
complicated network of high-order traverse 
at the United States Naval Training Cen- 
ter, Bainbridge, Md. As a preliminary step, 
each of the nine loops contained within the 
peripheral traverse (see figure), as well as 
the peripheral traverse itself, was adjusted 
independently, but no attempt was made to 


nw 
-2) 


described in the article. 

In brief, the which are carefully 
described in publication No. 2 by means of illus- 
trative example, consist of (1) matching the 
centers of gravity of the two sets of coordinates 
of stations in common to both systems at a sin- 
gle point, (2) determining the ratio of the sums 
of the radial distances from this center to each 
station, and (3 


steps 


finding the weighted average 
difference in orientation between the two sets of 
radial lines. Thus, equations may be set up in 
the form: 


X=xcosa+ysina+C, 


Y = y cos ie x sin a+ C,. 


If the individual loops have been carefully 
closed on themselves, the final adjustment to 
reconcile the several different determinations of 
the coordinates of each point is, as the author 
points out, extremely minor. Should, however, 
there be any error in any of these loops likely to 
give rise to trouble in the future, there is every 
assurance that it would be 
this manner. 


brought to light in 


This same method has been found useful in 
balancing open-end traverses between two or 
more coordinated control monuments where the 
failure to close was obviously more likely to be 
caused by consistent error in chaining than by 
error in the measurement of angles. 


C. F. Merriam 


orientation. The 
remaining was to reconcile all of 
these separate adjustments into a coordi- 


preserve uniformity in 


problem 


nated whole. 

The first step was to recheck the adjust- 
ment for the periphery as reinforced by 
radial sights from the water tank which 
dominates the entire and to 
compute tentative coordinates on the State 
system for all peripheral stations. The next 
step was to reconcile each loop in turn to 
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conform with this initial adjustment. 

Since no effort had been made to secure 
uniformity of orientation in the original 
surveys of each loop, all of them differed 
from each other in this respect. However, 
this fact did not present any difficulty since 
the problem could then be solved merely 
by developing conversion formulas for 
transfer of the local coordinates specific to 
each loop to the previously determined co- 
ordinates of those stations in the periphery 
traverse which were in common with the 
stations of the loop in question. Thus, the 
process was merely to list the coordinates 
of these stations in both local and State 
systems, and then to determine the center 
of gravity for each set. 

The next step was to determine the radial 
distances from this common center of grav- 
ity to each of the common stations again 
according to each system of coordinates. 
The sums of these radial distances in each 
set were used in determining the scale fac- 
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tor to be applied in converting local co- 
ordinates to State coordinates. As the 
chaining was all very carefully done, this 
scale factor proved, as expected, to be very 
nearly unity. The angle of skew or angular 
relation between the two grids was likewise 
found by computing the grid azimuths of 
these radial lines in both systems, and de- 
termining the weighted average difference 
between corresponding values, weighting 
each in proportion to the length of the line. 

Thus, with the three essential factors— 
first, coordinates of the center of gravity; 
second, scale factor; and third, angular 
relation between the orientation of the two 
systems—the conversion formula could 
readily be developed as illustrated in the 
above-mentioned publication. In this way, 
all of the coordinates in loop 1, for example, 
could be converted to the State coordinates 
which would best fit the already, but tenta- 
tively, determined coordinates of the periph- 
ery traverse. After loop 1, loop 2 would 








be similarly treated, again utilizing the co- 
ordinates of stations which were in common 
with the periphery. The same process was 
then applied to all nine loops, and the co- 
ordinates of all stations, as they were de- 
termined both by the first adjustment of 
the periphery and also by the subsequent 
adjustment of the various loops, were listed. 


‘ 


é 
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Although these coordinates differed slightly, 
an average was struck, the maximum devia- 
tion being in all cases insignificant. 

It is thus believed that the final adjust- 
ment which was readily carried out in this 
way brings all of the primary control sta- 
tions of the reservation into very satisfactory 
accord. 


é 


New Gurley Ephemeris Now Available 


HE 1955 pocket-size edition of the Gurley 

Ephemeris, including a chart of Polaris 
which makes possible an observation of the 
star minute—and with minimum 
computation—is now available from W. & L. 
E. Gurley, Troy, N. Y. 

The new edition again includes an Almanac, 
listing 28 selected stars for making stellar 
observations. A feature included for the first 
time is the Greenwich Hour Angle of Polaris 
for each day. 


within a 


yy 
e 


LITHOLOGICAL 
SYMBOLS 


This Almanac itself is an abridgement of the 
American Nautical Almanac. 
instructions for 


It gives complete 
determining azimuths by 
methods similar to those used in observations 
of the sun and Polaris. 

The 100-page booklet also contains charts 
for the sun and Polaris, as well as definitions of 
astronomical terms and many sample problems. 

The Ephemeris will be sent free, upon re- 
quest, to practicing surveyors and engineers and 
to instructors and students of surveying. 


Used by geological draftsmen. Symbols on clear acetate with non 
wax adhesive that withstands heat of blueprint or positive print 
machines. Practical and thoroughly tested for use on tracings. 
Adhesive leaves no residue when removed. Film sticks tight for 


hundreds of duplicate prints. 


Write for free chart. 
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Electronic Surveying in Offshore Areas 


By G. A. ROUSSEL 


VICE PRESIDENT, OFFSHORE NAVIGATION, INC. 


LECTRONIC surveying, or radioloca- 

tion as it is more generally known, 
should be differentiated from radionaviga- 
tion methods with which most of us are 
more or less familiar. The principal dif- 
ference between the two methods is the 
order of accuracy required. In radionavi- 
gation a fix within 14 to 3 miles will suffice, 
depending upon the method and the area 
involved. This order of accuracy, how- 
ever, would not be sufficient for electronic 
surveying purposes. Some of the methods 
used are adaptable for both radionavigation 
and radiolocation. Other methods, however, 
are practical for only one or the other of 
the two uses. In the offshore areas, elec- 
tronic surveying or radiolocation has found 
its greatest application in supplying hori- 
zontal control in the petroleum deposits. 
Electronic surveying has also been used to 
control hydrographic surveys in the United 
States and various other parts of the world. 
These surveys are generally conducted by 
governmental agencies of the country in- 
volved. A number of aerial surveys have 
been controlled by electronic methods in 
various parts of the world. Some locations 
for offshore structures have been made, but 
these constitute a small percentage of the 
total electronic surveying that has been 
done. Undoubtedly many more locations 
will be made in the future as more of the 
offshore areas are leased for drilling. 

It is difficult to say just when electronic 
surveying as such had its beginning, but 
certainly the greatest stimulus came im- 
mediately following World War II. At 
this time geophysical operations in offshore 
areas were increasing rapidly, giving rise to 
a serious need for electronic surveying 
Also, there 
were released at this same time quantities 


methods in those operations. 


Presented at a meeting of the Louisiana Sec- 
tion, ACSM, New Orleans, La., Sept. 27, 1954, 
and at the 14th meeting of the Texas Section, 
ACSM, at Houston, Texas, on October 1, 1954. 


of wartime electronic equipment which was 
suited in varying degrees to electronic sur- 
veying requirements. 

The need for electronic surveying was 
due principally to the breakdown of visual 
means of surveying as applied to the off- 
shore surveying problem. Shortly after 
World War II, geophysical work was being 
conducted out to about 25 miles from shore. 
Since that time, this work has been ex- 
tended as far as 125 to 150 miles offshore. 
Even for the shorter distances, visual sur- 
veying means are seriously limited by poor 
visibility conditions. In addition, visual 
control for offshore surveying generally re- 
quires an excellent radio communications 
network so that simultaneous transit read- 
ings can be made. These factors resulted 
in a slowing up of the geophysical opera- 
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tions, which hampered the work and re- 
sulted in increased costs. As illustration 
of the costs involved, a reflection seismo- 
graph crew costs between $60,000 and 
$125,000 per month including surveying, 
depending on the particular type of survey 
and the area involved. 


GENERAL CATEGORIES OF RADIO- 
LOCATION METHODS 

Radiolocation methods can be classified 
in two general categories. There are the 
circular methods, in which the position is 
defined by the intersection of two or more 
circular arcs centered on known fixed 
points. The second category comprises the 
hyperbolic methods, in which the position 
is fixed by the intersection of hyperbolic 
These hyperbolic lines 
of position are determined by a measure- 
ment of time difference or phase difference 
between radio signals received from three or 
more fixed transmitters at known locations. 


lines of position. 


CIRCULAR METHODS 
In the circular category, the three meth- 
ods that have found the widest application 
in offshore work are the radar method, the 
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sonic method, and the Shoran method. 
Other methods have been developed from 
time to time but, in general, have had 
limited application. 


Radar Method 


The radar method utilizes a conventional 
search radar unit installed generally on the 
vessel whose position is to be determined. 
The method is based upon measuring the 
time necessary for a pulse of radio energy 
to travel to some object, be reflected, and 
return to the radar equipment. This travel 
time is converted to a range reading and 
presented to the operator on a dial or 
counter on the equipment. The simplest 
use of this method involves taking ranges 
and bearings on natural targets or man- 
made structures which exist in the area of 
operation and whose position can be or has 
been accurately determined. This is illus- 
trated in figure 1. Unfortunately, natural 
targets or man-made structures very often 
do not exist in the area where they are de- 
sired for radar control. It is, therefore, 
necessary in the majority of such surveys to 
resort to artificial targets to supplement 
those already existing. These targets may 





RADAR 


METHOD 





Ficure | 


be 


on 
anc 
are 


can 
pas 
cat 


loc 
rar 
ref] 
the 
hig 
hei 
an 
of 
me 
of | 
Th 
tra 
Bu 
act 
bet 
hei 
the 
tur 
me 
po: 
of 

ge! 
bu 
an 


ha 
shi 





PPING 


1ethod. 
1 from 


re had 


ntional 
on the 
mined. 
ng the 
energy 
d, and 
; travel 
ne and 
jial or 
implest 
ranges 
r man- 
area of 
- or has 
is illus- 
natural 
y often 
are de- 
erefore, 
rveys to 
»lement 
ats may 


< 


ELECTRONIC SURVEYING IN OFFSHORE AREAS 41 


be located on shore or they may be located 
on a buoy or the mast of a boat which is 
anchored at a known point in the working 
area. 

The range at which the radar method 
can be used is from 20 to 30 miles on 
passive targets such as an oil derrick lo- 
cated on a platform offshore or from 8 
to 12 miles on a wire mesh corner reflector 
located on the mast of a boat. The actual 
ranges obtained vary with the size of the 
reflecting object, the transmitting power of 
the radar equipment, and (because of the 
high radio frequencies used in radar), the 
height above the water of the radar antenna 
and the reflector, and the moisture content 
of the atmosphere. The range of the radar 
method can be increased by the substitution 
of beacons for tlie artificial corner reflectors. 
The beacons receive the radar pulses and 
transmit corresponding pulses in_ reply. 
But, as in the case of reflecting objects, the 
actual range obtained depends upon a num- 
ber of factors, principally the antenna 
height involved, the transmitting power of 
the radar set and the beacon, and the mois- 
ture content of the atmosphere. The radar 
method may use two or more ranges for 
position fixing or it may use combinations 
of ranges and bearings. Radar ranges are 
generally more accurate than radar bearings 
but the bearings serve to identify targets 
and as a rough check on the position fixed 
by the ranges. 

Some representative figures as to the ac- 
curacies obtainable with the radar method 
as used in electronic surveying operations 
along the Gulf Coast are from plus or 
minus 200 to 300 feet at a range of 2 to 3 
miles to plus or minus 500 to 600 feet at a 
range of 10 to 12 miles. These accuracies 
are obtainable only by the use of an ac- 
curate ranging unit in conjunction with the 
conventional search radar. In _ general, 
radar accuracy decreases as the range in- 
creases so that at longer ranges less ac- 
curacy may be expected from this method. 


Sonic Method 


The second circular type method which 
has found considerable application for off- 
shore surveying is the sonic method. This 


method involves buoys which are generally 
called “sonobuoys.” Each buoy contains a 
hydrophone in conjunction with an ampli- 
fier and a radio transmitter, together with 
an antenna located on top of the buoy. 
The hydrophone picks up sound vibrations 
from the water which are amplified and 
used to trigger the transmitter which sends 
out a radio signal. In the sonic method, 
the buoys are located in the area of opera- 
tions as shown in figure 2. A charge of ex- 
plosives is detonated to set up a shockwave 
in the water. This shockwave is received 
by the hydrophone in the sonobuoy which 
transmits a corresponding radio signal in 
return which is received at the vessel. 
Knowing the velocity of sound in water and 
the velocity of radiowaves in the atmos- 
phere, it is possible to calculate the distance 
from the explosion to the buoy once the 
time is measured between the explosion and 
the return of the radio signal. 

The range of the sonic method as gen- 
erally used in geophysical work is limited 
to approximately 6 to 12 miles, depending 
upon the type of sea bottom, water depth, 
and size of explosive charge. In some 
cases where the water is shallow or the 
bottom very soft the range may be even 
more severely limited. The accuracy of 
this method is probably less than the radar 
method since the velocity with which sound 
travels through the water is much less con- 
stant than the velocity of radio waves 
through the atmosphere. It is affected by 
the temperature of the water and by the 
salinity of the water. This latter factor 
may vary considerably in the vicinity of 
river mouths. Since the sonic method re- 
quires the detonation of explosives and is of 
such short range, this method is not readily 
adaptable to any geophysical operation ex- 
cept seismograph operations. It has an ad- 
vantage for seismograph operations that 
other methods do not in that the time of 
detonation of the explosive charge and the 
time of return of the radio signal from the 
sonobuoy can be recorded on the seismo- 
graph record so that a permanent record 
can be had. of each fix. It is the 
writer’s understanding that the U. S. Coast 
and Geodetic Survey has used the sonic 








42 


method with special techniques to measure 
distances considerably greater than those 
just quoted. The ranges and accuracies ob- 
tained, however, are not known to the 
writer at present. 


Shoran Method 


The most extensively used and the most 
accurate of the circular methods is the 
Shoran method, illustrated in figure 3. This 
equipment was developed for the Air Force 
during World War II for aerial photo re- 
connaissance and blind bombing. The 
Shoran equipment consists of the indicating 
unit located on the vessel and two or more 
base stations or beacons located at known 
positions. Although the principles behind 
the Shoran method are the same as those of 
a radar set used in conjunction with radar 
beacons, the Shoran equipment is instru- 
mented quite differently. The indicating 
equipment can receive signals only from its 
associated beacons and does not pick up 
echos from reflecting structures in the area. 
Furthermore, there is no provision in the 
Shoran method to develop information per- 
taining to the bearing of the beacons. The 
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Shoran indicating equipment differentiates 
between the beacons by sending out its 
transmitted pulses on two separate frequen- 
cies shown as F/ and F2 in figure 3. Each 
base station receives interrogating pulses 
on its particular frequency and retransmits 
corresponding pulses back to the indicating 
station on a third radio frequency, F3. 
Circuits incorporated in the indicating 
equipment keep the replies returning from 
the two beacons separated to eliminate 
confusion. The two return pulses from the 
beacons are presented to the operator on a 
cathode ray oscilloscope along with a 
marker pulse. When the return pulses are 
properly aligned with the marker pulse, 
the ranges to the two base stations are read 
on dials on the front of the equipment. 

Having been so designed, the Shoran 
method is readily adaptable for controlling 
surveys conducted with aircraft. These 
have been principally aerial photographic 
and aerial magnetometer surveys. 

Because the Shoran equipment operates 
on frequencies of from 200 to 325 mega- 
cycles, the range obtainable depends prin- 
cipally upon height of the antennas in- 
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SHORAN 
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Ficure 3 


volved. With 100-foot towers on the base 
stations and 40- to 60-foot towers on the 
vessel, ranges from 25 to 35 miles can be 
obtained. The range offshore can be in- 
creased by placing the base station equip- 
ment on vessels and anchoring them at 
points offshore which have been surveyed 
in by the Shoran indicating vessel. Accu- 
racy is sacrificed, however, each time this 
is done since the base station vessels cannot 
hold a precise position when anchored. 
When used with aircraft, the range of the 
Shoran method may be considerably in- 
creased depending upon the height at which 
the aircraft will fly. The accuracy of the 
Shoran equipment as generally used on the 
Gulf Coast is plus or minus 50 to 75 feet 
on any one range. A big factor in this con- 
nection is the fact that the Shoran accuracy 
is almost completely independent of the 
range being measured. This is not the case 
with most other electronic surveying meth- 
ods. With very accurate calibration meth- 
ods and rigid operating procedures, the ac- 
curacy of the Shoran equipment can be 
increased to approximately plus or minus 
30 feet plus 2% feet per 100 miles of range 


These modifications and 
operating procedures have not been found 
to be practical for geophysical operations 
or for the surveying of platform locations 
in the Gulf of Mexico. These methods 
have, however, been used by governmental 
agencies in this and other countries for 
long-range aircraft. 
With high flying aircraft and by utilizing 
these rigid operating and calibrating tech- 
niques, it was possible to measure lines of 


being measured. 


triangulation using 


200 to 400 miles in length with accuracies 
comparable to those of first-order tri- 
angulation. 


E. P. I. Method 


By combining some of the techniques of 
Shoran with some of those from Loran, the 
U. S. Coast and Geodetic Survey developed 
a longer range survey method for hydro- 
graphic surveys. This they call E. P. L, 
Electronic Position Indicator. By operat- 
ing at approximately 1,800 kilocycles, they 
have measured lines up to 500 miles in 
length. Unfortunately, the techniques 
necessary to operate this equipment at the 
lower frequencies have resulted in a lower 
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order of accuracy than Shoran and more 
rigid operating requirements. With E. P. L., 
the USC&GS has measured lines from 100 
to over 400 miles in length with accuracies 
from 1:1,300 to 1:7,000. It is believed that 
the equipment is capable of even greater 
ranges. 
HYPERBOLIC METHODS 

As geophysical work in petroleum de- 
velopment progressed farther offshore 
throughout the past few years, a need arose 
for a surveying method which would have 
a greater range offshore than the previously 
discussed methods. This need led to the 
adaptation of the hyperbolic methods for 
the longer range radiolocation work. The 
hyperbolic methods generally available for 
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electronic surveying are Raydist, Lorac, and 
Decca, all trade names. All three of these 
methods are based upon the principle of 
measuring the phase difference between 
radio signals received from two transmitters 
located at known positions. 


Raydist 


For the purpose of briefly discussing the 
hyperbolic method, let us consider figure 4, 
which diagrams a Raydist network and will 
serve to illustrate its operation. Points A, 
B, and C represent radio transmitter loca- 
tions on shore. If we plot the lines of equal 
phase difference between stations A and B 
we will generate a family of hyperbolas, A 
through £ in figure 4, with transmitters A 
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and B as the foci of the family. Similarly, 
the lines of zero phase difference between 
transmitters B and C will give a second 
family of hyperbolas 7] through 5 with B 
and C as the foci. The distance between 
adjacent lines of zero phase difference is 
known as a “lane.” On the base line the 
lane width is equal to 1% of the wavelength 
being used or approximately 275 feet for the 
wavelengths used in the Gulf Coast area. 
The indicating equipment on the vessel re- 
ceives the signals from the three transmitters 
and by comparing the phase between the 
signals from transmitters A and B and be- 
tween the signals from transmitters B and C 
is able to determine which of the hyperbolic 
lanes in each family is being occupied by 
the vessel. The intersection of these two 
hyperbolas gives the point of position for 
the vessel. This is illustrated in figure 4 
by the location of the vessel at the inter- 
section of hyperbola B in one family and 
hyperbola 2 in the second family. The 
relay station as shown in the diagram is 
added to the network to eliminate the neces- 
sity for synchronizing transmitters A, B, and 
C. This relay station receives the signals 
from transmitters A, B, and C, determines 
the phase between A and B and between 
B and C, and sends these relative phases to 
the vessel on a separate radio frequency. 
The equipment on the vessel uses this relay 
signal as a base for measuring the phase 
differences between transmitters A and B 
and transmitters B and C. In effect, then, 
the equipment on the vessel compares the 
phase of the signals as received directly 
from the transmitters with the phase re- 
ceived at a fixed point on shore, the relay 
station. The equipment on the boat has 
two indicating devices to indicate the lane 
count in both hyperbolic families simul- 
taneously. 


Lorac 


The Lorac system is based upon the 
same principles as the Raydist system but 
it does not employ a separate relay station. 
Instead, in the Lorac system, the end sta- 
tion transmitters A and C are switched at 
about 10 cycles per second to act alternately 
as base transmitters and as relay trans- 
mitters. 
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Decca 


In the Decca system, transmitters A, B, 
and C are synchronized by using harmoni- 
cally related radio frequencies and eliminat- 
ing the need for the relay station. 


RANGE AND ACCURACY OF 
HYPERBOLIC METHODS 

The Raydist phase indicators will accu- 
rately measure to 1/100th of a lane width. 
On the base line this quantity would be 
equal to less than 3 feet but, since the 
hyperbolas spread out as they progress from 
the base line, the accuracy of this method 
decreases as the distance from the base line 
increases. Further, because of the geometry 
of the networks and the angles at which 
the hyperbolas intersect, the accuracy of a 
hyperbola network is better in the center 
of the network than it is along the edges. 
In the Gulf Coast Raydist networks, accu- 
racies of plus or minus 150 to 200 feet are 
obtainable at ranges up to 125 miles off- 
shore. At ranges closer inshore the accu- 
racy improves. The range of a hyperbolic 
network will depend upon the radio fre- 
quencies used and the power of the base 
transmitters. On the Gulf Coast, using fre- 
quencies between 1,750 and 1,800 kilocycles 
and transmitting powers of 500 watts, the 
Raydist networks have been used as far as 
150 miles offshore. The range and the ac- 
curacy of the Lorac network is comparable 
to that of Raydist since the two use almost 
identical frequencies and geometrical con- 
figurations of the base stations. The Decca 
method utilizes wavelengths considerably 
longer than either Raydist or Lorac and 
consequently should have less accuracy. 
The range obtainable with Decca, however, 
should be somewhat greater. In general, 
it can be said that the hyperbolic methods 
are considerably more adaptable to geo- 
physical surveys than they are to geodetic 
control procedure over long distances. 

The Raydist equipment has an advantage 
over the other two hyperbolic methods in 
that it can be instrumented in various ways 
to give more than 30 variations of hyper- 
bolic, elliptical, and pure range configura- 
tions. For specialized applications, one of 
these variations may give better control and 








46 


simpler operation than a purely hyperbolic 
configuration as just described. One of 
these configurations is quite adaptable to 
the measurement of a single line, which 
makes that particular configuration adapt- 
able to long range geodetic control. 

The hyperbolic methods have an opera- 
tional disadvantage in that the equipment 
on the vessel is capable of indicating accu- 
rately the fraction of a lane corresponding 
to the vessel’s position but it cannot dif- 
ferentiate between lanes. In normal prac- 
tice, this is overcome by starting at a known 
point and adding or subtracting lanes, as 
the case may be, as the vessel moves through 
the network. 
is lost for any reason, then the vessel must 
return to a known point to reestablish the 
proper count. taken to 
guard against this lane loss and in actual 
practice it does not occur too frequently. 
No practical lane identification feature has 
been developed yet for either Raydist or 


If, however, the lane count 


Precautions are 
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Decca is said to have lane identi- 
fication at this time. 


Lorac. 


ELECTRONIC NETWORKS OF THE 
GULF COAST 
Figure 5 shows the area of Raydist cov- 
erage on the Gulf Coast. It comprises the 
coastal area of Texas, Louisiana, and Mis- 
sissippi. Five of the six 
operation. 


networks are in 
The sixth, the Brownsville net- 
work, is proposed for construction when the 
requirements in that area make it economi- 
cally practical. 

The Gulf Coast Lorac is 
quite similar to the Raydist coverage. In 
addition to the Gulf Coast, Raydist and 
Lorac have been used in other areas in the 
The 
Gulf Coast networks are the only permanent 
installations at time. Raydist and 
Lorac have also been used in offshore areas 
in other parts of the world. 


coverage for 


United States for temporary jobs. 
this 


As a matter of 
general interest,.Raydist is being used as a 
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means of tracking jet aircraft and guided 
It is also used to determine the 
speed of ships during builders’ and accept- 
ance trials. In the latter application one 
instance of note was the trials of the liner, 
United States. Decca has not been used in 
the United States up to the present time. 
This is due principally to the unavailability 
of the harmonically related frequencies 
needed for the Decca method. Decca has, 
however, been used extensively in other 
parts of the world, principally for radio- 
navigation, although some hydrographic 
work and geophysical survey work has also 
been so controlled. 


missiles. 


Decca is one of the 
methods suitable for both radionavigation 
and radiolocation. 


ELECTRONIC METHODS IN GEOPHYSICS 
AND HYDROGRAPHY 

It was mentioned earlier that most of the 
electronic surveying done is in connection 
with overwater geophysical surveys. These 
surveys consist of a location grid covering 
Generally the lines 
of the grid are oriented north-south and/or 


the area of interest. 


east-west, but diagonal lines of various 
orientations may also be included. The 
distance between adjacent locations may 
vary from 1,000 feet to 4 miles depending 
upon the type of survey being run. The 
geophysical work controlled by electronic 
methods has chiefly been either seismic or 
gravity in nature. In the seismic methods 
a charge of explosives is detonated and the 
time necessary for the resulting vibrations 
to be reflected from geologic features at 
various depths is measured. In the gravity 
method, small changes in the earth’s gravi- 
tation field are measured and contoured. 
By studying the data obtained, geologists 
are able to determine the areas of possible 
petroleum deposits. Other geophysical 
methods, such as the magnetic method and 
the electrical induction method, have found 
only very limited use in the areas wherein 
electronic surveying has been used for con- 
trol. 

In general, the coordinates of the desired 
locations are determined prior to the time 
that the crew leaves for the working area. 
Depending upon the electronic surveying 


method to be used, these coordinates are 
converted to radar or Shoran ranges or hy- 
perbolic lane readings either by manual plot- 
ting or by calculation. These ranges or lane 
readings are given to the radiolocation 
operator who then, by use of his electronic 
equipment, directs the boat to each location 
in turn, in some predetermined order. Be- 
cause of wind and tide conditions and 
operational difficulties, the vessel may not 
always be able to precisely occupy the de- 
sired position. After completion of the 
work, the locations actually occupied by the 
vessel are replotted on the final map. The 
scale most generally used for these maps is 
1 inch to 4,000 feet. Other scales used are 
1 inch to 2,000 feet, 1 inch to 3,000 feet, 
1 inch to 5,000 feet, 1 inch to a mile, and 
2 inches to a mile. 

In hydrographic work the occupation of 
predetermined positions is generally not as 
important as in geophysical surveys. For 
this reason, the hydrographic survey vessel 
is generally navigated by methods other 
than by use of the electronic surveying 
equipment, with the electronic surveying 
device giving periodic fixes as the depth 
data is recorded. In this application the 
electronic surveying equipment serves more 
as a means of tracking the vessel than as a 
means for directing it. 

LOCATION OF OFFSHORE DRILLING 

PLATFORMS 

For making locations for a drilling plat- 
form or other offshore structure, more care 
is generally taken than is the case with a 
particular geophysical survey position. The 
desired position is converted by calculation 
into ranges or lane readings. If radar is 
to be used, ranges to all known structures in 
the area will be calculated. In the Shoran 
method, quite often more than two base 
stations will be used for more rigid control. 
These base stations will be located so that 
the angles of intersection of the Shoran 
ranges will be the best practical configura- 
tion for the particular location. Generally, 
with Shoran, there is some latitude possible 
in the choice of base station locations. If 
a hyperbolic network were to be set up 
solely to survey a particular location or 
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localized area, there would be some choice 
possible in the selection of the base station 
sites so as to give the best possible hyperbolic 
configuration in that particular area. How- 
ever, where the networks are already perma- 
nently located, the hyperbolic lanes would 
be used in their existing configuration. 
The operator of the surveying equipment 
would then use the predetermined ranges 
or lane readings to guide the vessel to the 
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that is too long will allow the buoy to drift 
off of the position where it was originally 
placed. 

In the circular methods, such as Shoran 
or radar, if more than 2 ranges are used 
for control, the position is generally set 
using that pair of ranges that gives the best 
angle of control. The other ranges are 
then read and the final position is adjusted 
either mathematically or graphically. The 


various ranges may be 





122 Feet 








Shoran position disploced 


from Transit position by 


given different weights in 
this adjustment process 
if there is reason to be- 
lieve that some ranges are 
less reliable than others. 

Figures 6 and 7 are 
illustrations of the ac- 
curacies obtainable with 
the Shoran method for 
offshore locations with- 
out resorting to other 
than normal calibration 
and_ operational 
dures. 


proce- 
These two fig- 
ures show diagrammatic- 
ally two well locations 
that were actually made 








Ficure 6 


desired location, taking particular care to 
occupy the desired coordinates as closely 
as possible. As the vessel passes the location 
a small buoy is dropped overboard. In many 
make several 
passes dropping a buoy each time so that 
If the 
structure to be built is not to be started 


instances the operator will 
eventually a cluster of buoys is set. 


immediately, then a larger, more permanent 
buoy is set in the center of the cluster. 
Readings are then made on the permanent 
buoy and these readings are taken as the 
final position. When construction is to 
begin immediately this larger buoy is gen- 
erally omitted. Care must be taken in mak- 
ing up the buoys, particularly the larger 
buoy, to insure that the proper amount of 
anchor chain or line is attached. An anchor 
line that is too short may cause the buoy 


to drag the anchor off of position while one 


with Shoran in 1948 and 
which were checked with 
a visual survey. In 
figure 6 we have only 
two Shoran ranges of 8.9 and 26.0 miles 
intersecting at an angle of 37 degrees. In 
this instance, the Shoran position was dis- 
placed from the transit position by 122 feet. 
The location shown in figure 7 was made 
using from 4 
These 4 ranges, from 13.1 to 22.1 miles in 
length, were adjusted by the method of least 


ranges beacon positions. 


squares to give the final Shoran position 
which differed from the transit position 
by 13 feet. 


TYING ELECTRONIC SURVEYS TO 
TRIANGULATION NETWORK 

In the electronic surveying or radioloca- 
tion operations we have been considering, 
the electronic methods serve as a means to 
tie the offshore work to the existing control 
networks along the shore. It is a means of 
extending this shore control to those off- 
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shore areas where it has not been practical 
to date to locate permanent triangulation 
stations. Along the Gulf Coast and else- 
where in the United States, the electronic 
methods are tied to the U. S. Coast and 
Geodetic Survey triangulation network. All 
base station positions are surveyed by one 
means or another in the 
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herein have been compiled from various 
sources and are meant only to serve as a 
means of comparing the various electronic 
surveying methods in general, and should 
not be taken as the absolute limits in any 
case. 


Electronic surveying is undoubtedly still 





USC&GS network. The 
electronic survey is gen- 
erally based and mapped 
on the plane coordinate 
grid system applicable to 
the particular area of 
operations. It is of in- Sy 
terest to note that, in 
Louisiana, operations are 
being conducted as far 


south as a Y coordinate 
of minus 


43 Feet 


the Lambert grid system. 
Perhaps the future may 
establishment 
of a new Lambert projec- 


bring the 


zone in Louisiana 





tion 


Shoron position dis 


350.000 on from Transit position by 








to encompass the coastal 
and offshore areas 
of the continental shelf 
wherein such a vast amount of petroleum 
operations are being conducted, and will 
undoubtedly be extended in the coming 
years. 
FUTURE PROSPECTS 

This paper has attempted to give only 
a very general picture as to the methods 
and applications of electronic 
There are many details of opera- 


surveying 
methods. 
been in- 
The 


given 


refinements have not 
this limited 
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in the development stages. The future 
should bring refinements of existing methods 
and perhaps new methods that should make 
electronic surveying an even more useful 
tool. The future should also see much more 
extensive use of electronic methods as a 
means of establishing long range control 
networks in inaccessible areas where such 
control does not presently exist, to tie islands 
to continental areas over hundreds of miles 
of intervening water, and to connect datums 
not heretofore thought possible to connect. 


~ 
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SOME SURVEYORS HAVE NEVER HEARD OF US 


N A RECENT promotional examination given 
| by the government of a large eastern city, 
three candidates who were chiefs of survey par- 
ties, one with 25 years service, were unable to 
satisfactorily answer two questions: (a) What 
progress have you scen in surveying during your 
service 


with the city? b) Is there any maga- 


zine devoted to the interests of surveyors? 
Readers of SURVEYING AND MAppiNG cannot 


fail to appreciate that progress is constantly 


being made, and that anyone employed in sur- 
veying for a municipality who does not know of 
the existence of this magazine should have it 
called to his attention. 

Municipal governments should try these ques- 
tions on their staff, and if the answers are dis- 
appointing they can be assured that they are 
not getting the best that the profession has to 
offer. 








The Legal Position of the County Surveyor 
in Wisconsin 


By GEORGE F. SIEKER 


ASSISTANT ATTORNEY 


GENERAL, THE STATE OF WISCONSIN 


We present here the introductory portion of a paper of the same title delivered by Mr. Sickert 
at the Fifth Surveyors Institute held by the Extension Division of the College of Engineering, 
University of Wisconsin, in cooperation with the Wisconsin Society of Land Surveyors. Copies 


of the full text, relating specifically to problems of the Wisconsin surveyor, have been distributed 


by the Wisconsin Society of Land Surveyors to its members. 


The introductory portion is re- 


printed here because of its general interest to surveyors in all States.—Ep.) 


HEN I was first requested to prepare 

a talk on the subject of the legal posi- 
tion of the county surveyor, I was surprised 
at the paucity of material available. 

Two pages in the statute book, nine sec- 
tions of the statutes, less than a dozen opin- 
ions of the Attorney General, and Supreme 
Court cases constitute substantially all of 
the law available on this subject. 

The second thing I discovered when I 
began my brief research into this subject is 
very old. Most 
of the statutes under which the county sur- 
veyors operate were first enacted in 1849, 
the first session of the legislature after Wis- 
consin became a State. 


that most of the law is old 


It was not neces- 
ary to trace their history before that; it is 
likely that they were copied from even 
earlier New York State statutes. 

The history of these statutes shows that 
there have been few amendments to them 
since the turn of the century. This, coupled 
with the lack of decisions and opinions in- 
terpreting them, suggests that they have be- 
come stabilized to the point of almost fall- 
ing into disuse. 

A recent survey of county officeholders 
published by the office of the Secretary of 
State shows that 59 of Wisconsin’s 71 coun- 
ties have county surveyors. I am not aware 
of what the remaining 12 counties do when 
they want a surveyor nor of the extent to 
which they may need a surveyor. But the 
inescapable fact is that as long as 59 coun- 
ties have a surveyor, perhaps more atten- 
tion should be given to the statutes under 


which he operates than the history of this 
legislation would indicate. I mention this, 
not merely as an interesting fact, but out of 
a belief that the growing complexity of our 
civilization, and with it the growing com- 
plexity of our land problems and our sur- 
veying problems, will sooner or later force a 
revision or modernization of these somewhat 
ancient statutes. (I do not propose to sug- 
gest the nature of such a revision because I 
lack the qualifications to do so intelligently. 
I simply don’t know enough about survey- 
ing and surveyors’ problems to give judg- 
ment in that field.) 

It might be well to point out, however, 
that the law is being revised in related fields 
of platting and sales by metes and bounds, 
and suggestions are in the wind for the 
licensing of surveyors and perhaps for other 
changes. 

No doubt many of you are aware that 
M. W. Torkelson, Director of Regional 
Planning for the State of Wisconsin, has 
long been an advocate of the licensing of 
surveyors and that, partially through his 
efforts, bills to effect such a result were in- 
troduced into the last two sessions of the 
legislature. 

Mr. Torkelson points out that accurate 
surveying is becoming increasingly impor- 
tant to our society and that a good surveyor 
needs more qualifications than having in- 
herited a 
Maine. 
allowed to be a surveyor, the public is pro- 
tected from incompetents; and the good, 


uncle in 
If only the qualified surveyor is 


transit from a great 
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capable, conscientious surveyors, who, I am 
sure, make up the bulk of the profession, 
are protected from the unprofessional com- 
petition of the unqualified. 

I bring this out, not to argue the desira- 
bility of the biils which were introduced, 


but to relay the arguments that have been 
used. Whether or not such legislation will 
eventually be adopted, I don’t know, but I 
do feel that it is a possibility that should be 
considered when one is discussing the legal 
position of the surveyor. 


: : 
Accuracy 
Eprror’s Note.—The following is reprinted (in part) from an editorial which appeared in 


the August 1954 issue of The New Zealand Surveyor. 


It is our observation that the tendency 


toward pseudo-accuracy described in the editorial is not peculiar to New Zealand alone, and 
that, therefore, the editorial contains a message of value to ACSM members. 


N ANOTHER column [of The New 

Zealand Surveyor] we print a corre- 
spondent’s complaint that the advent of the 
modern theodolite, easier to handle and 
transport, and capable of much greater pre- 
cision than its predecessors, has not led to 
any marked improvement in the general 
results obtained. 
course, that any one angle, for instance, 


He does not deny, of 


can now be more closely measured than 
heretofore: his quarrel is with the failure 
to use that and other added benefits to ad- 
vance the general cause of quick and re- 
liable service. We think there is reason 
behind such criticism, and have expressed 
that view several times in various Journal 
issues. 

The Survey Regulations which control 
our professional activities set out many con- 
ditions designed to ensure good work, and 
the need for accuracy is consistently stressed. 
But just what does the term “accuracy” 
mean in such a setting? It certainly can- 
not mean absolute exactitude, which does 
not exist, even in survey circles. The ac- 
curacy required by the regulations must be 
understandable as conformity with certain 
accepted standards, which in the survey 
sense means with certain allowable limits of 
error. 

These allowable limits are now quite 
tight enough to ensure all the accuracy that 
is required in the main work we do for the 
general public, viz., the marking of land 
boundaries. Some would argue that the 
error limits could be more elastic still with- 


out materially affecting the results; but the 
average surveyor is well satisfied to have 
a high standard of workmanship to live 
up to. But if this high standard, combined 
with the increased possibilities of modern 
instruments, is to create a kind of accuracy- 
complex, an inability to see the wood for the 
trees, where is the benefit? Let it be em- 
phasized again that we have no argument 
against necessary accuracy and good work: 
we are against unnecessary waste of time, 
money, and nervous energy. 

The surveyor who solemnly records for 
posterity that the bearing of a line 30 links 
or so long is, say, 30° 00’58”, or some 
similar expression in odd seconds (it is be- 
ing done) is not being careful or accurate; 
he is just being very silly. Even when a 
line is long enough to require some care 
with the seconds in the bearing, is there any 
need to put on the plan, say 30° 00’ 41” or 
30° 00’ 44” instead of 30°00'40” and 
30° 00’ 45”? Forty and forty-five seconds 
are two-thirds and three-quarters of a min- 
ute of arc respectively, and the logs or natu- 
rals for the necessary routine calculations 
can be taken out by inspection instead of 
reaching for Shortrede. Time would be 
saved and, except in most exceptional cases, 
the damage would be nil. . . . 

Bearings are not the only medium used 
to indulge this passion for so-called accur- 
acy. Measurements taken in hilly country 
in the average windy weather round Wel- 
lington, for example, can’t be taken cor- 
rectly to the second decimal place. And 








what purpose is served by recording areas 
to the nearest one-hundredth of a perch, 
about the size of a post-hole?... 

If our ways of doing our work take up 
more time than they need to, then we are 
to that extent responsible. Office check of 
our plans once used to go into great detail 
since considered unnecessary, and is now 
greatly expedited. 
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Good Maps—Can Business Afford Them? 


By HARRY LA VIERS 


VICE-CHAIRMAN, KENTUCEY AGRICULTURE AND INDUSTRIAL DEVELOPMENT BOARD 


T IS probably true that many business- 

men are not aware of the advantages 
afforded them by good maps. We believe 
that Kentucky is taking a long step forward 
in providing good maps and making busi- 
nessmen aware of their advantages. 

There are two principal aspects in the 
application of good large-scale basic maps 
to business. These are the direct and in- 
direct applications made of the map ma- 
terial. 


DIRECT APPLICATIONS 


With the rapid increase in use of radio by 
business concerns for directing the delivery 
of materials and directing maintenance 
crews in utility systems, the advantages of 
a good large-scale map are becoming more 
and more apparent. For example, a ready- 
mix concrete concern in one community has 
found that drivers can be directed to a job 
much more efficiently by having a 1:24,000 
topographic map in the radio dispatcher’s 
office. The dispatcher can orient a driver 
who is lost and redirect him to the proper 
point of delivery with a minimum of lost 
motion and time. This is literally a 
“talk-in” procedure such as used in one 
blind-landing system for civilian and mili- 
tary aircraft. Also, of course, the map is 
used to brief drivers in advance on how to 
reach delivery points. The result is a sizable 
saving in dollars and cents. It certainly 
seems reasonable to assume that this prin- 
ciple of direction of delivery units can be 
applied in many businesses. 

Companies offering various kinds of ser- 
vice, such as delivery of soft water and 
bottled gas, can certainly use good large- 
scale maps for plotting the location of cus- 


Presented at the Fourteenth Annual Meeting 
of the American Congress on Surveying and 
Mapping, Washington, D. C., March 22-24, 
1954. In the absence of Mr. La Viers, the 
paper was read by Phil M. Miles. 
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tomers and for planning efficient routing 
of the service vehicles. Any such business 
that does not avail itself of existing large- 
scale maps of its area probably is operating 
inefficiently. 

The topographic maps of 
Kentucky currently being produced offer 
a good picture of the sales potential of an 
area for many types of business. It seems 
apparent that any business that is selling 
in a rural area can make a reasonable de- 
termination of the sales potential for its 
product by inspection of large-scale topo- 
graphic maps. Maps also indicate the ac- 
cessibility of the potential customers and can 
be used to direct salesmen to a particular 
residence or group of residences. We re- 
cently had a case come to our attention in 


large-scale 


which a small gas-distribution company was 
making surveys of small towns and rural 
areas by having a field man count the 
houses. Even the survey of a small com- 
munity of 2,000 or 3,000 people costs sev- 
eral hundred dollars. This company found 
that the job could be done better, at a cost 
of only a few dollars, by using topographic 
maps. The company fresident estimated 
that the maps would save several thousand 
dollars in future surveys. 

As mentioned above, many businesses are 
becoming aware of the advantages of radio. 
Practically all of the commercial radio-com- 
munication are of the high-fre- 
quency variety, in which transmission is 
essentially a line-of-sight phenomenon. 
This requires that antennas and relay sta- 
tions be located on high points. It is al- 
most unquestionable that the best locations 
can be determined only if good topographic 
maps are available. 

In the mineral-development field, such 
as in coal, oil and gas, and clay, the avail- 
ability of good topographic maps can easily 
be the difference between a company mak- 
ing a success of its operation or going 
broke. The topographic map is the base on 


systems 
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which all geological and engineering data 
should be recorded for the determination 
of the economic feasibility of any given 
development. 

We are receiving an increasing number 
of requests for topographic maps at our De- 
velopment Board from real-estate operators, 
especially in the large urban areas. This 
bears out the contention that, as maps be- 
come available and businessmen have an 
opportunity to use them, they will come 
back for more. Here again the topographic 
map affords the real-estate operator a pic- 
ture of many of the factors involved in 
real-estate development, such as accessi- 
bility, proximity of industrial centers to a 
potential residential area, and the nature of 
the terrain, which gives an indication of the 
amount of grading and draining that will 
be necessary for the operator to develop the 
project. 


INDIRECT APPLICATIONS 

The indirect benefits that business re- 
ceives from good maps are primarily in the 
field of public works. The various govern- 
ment and private agencies that are engaged 
in the construction of highways, flood-con- 
trol and navigation structures, water-supply 
and sewage systems, and so on, can do a 
tremendously better job when a good base 
map is available for preliminary planning 
and even, in some cases, for final engineer- 
ing of all these various facilities that affect 
our daily life. The Kentucky Department 
of Highways has utilized topographic maps 
produced in the current Kentucky mapping 
program for determination of final location 
lines for many of our rural secondary roads. 
Our highway engineers are convinced that 
they have better locations for these second- 
ary roads than they would if local engineers 
had made the locations in the field. In 
fact, the location of some of the rural sec- 
ondary roads is assigned entirely to local 
engineers and they in turn make selections 
of final lines from available topographic 
maps. In the field of municipal water sup- 


‘ 
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ply, we have had several instances in which 
adequate reservoirs have been developed 
with the aid of the topographic maps at 
considerably less cost than was originally 
estimated when such maps were not avail- 
able. When good topographic maps of the 
subject area are available, an intelligent 
decision can be made by the engineers as to 
the best and most economic location. It is 
certainly impracticable for a small com- 
munity to produce large-scale topographic 
coverage within a radius of ten miles or 
even four or five miles of the community 
for determination of a reservoir site. 

In the field of industrial development, 
which is one of the primary tasks of the De- 
velopment Board of Kentucky, we find that 
by having good maps available we can keep 
potential industries interested in our State 
when otherwise they might have crossed us 
off their list. This is due to the fact that we 
have material available whereby decisions 
can be made easily, quickly, and surely as to 
whether or not a site is suitable. Recently, 
for example, a large industrial concern gave 
our Board the basic requirements for a plant 
site, and our engineer studied topographic 
maps of the desired area and selected some 
fourteen or fifteen sites within a matter of 
an hour or so. These sites were submitted 
to the company, along with several selected 
by local residents. The company sent a 
man into the area who spent several days 
looking over the various sites. His num- 
ber one choice was one which had been 
selected from topographic maps. One of 
the features that doesn’t readily appear to 
the eye when inspecting sites on the ground 
is the area which may be subject to high- 
water flooding which, of course, is of para- 
mount importance. With a topographic 
map and proper high-water data, areas sub- 
ject to flooding can be readily determined. 

To sum up—businessmen cannot afford 
to do without good maps. We all must 
have them if we expect to continue to im- 
prove our economy and thereby our stand- 
ard of living. 
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If you missed the ASP-ACSM Meeting, NOW is the time 
to start planning for next year. 
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The Topographic Map in Plant Site Studies 


By R. E. FRIERSON 


TENNESSEE VALLEY AUTHORITY 


HE SELECTION of locations for 

plant sites depends on many general 
considerations as well as certain technical 
requirements. After a study of the general 
requirements has indicated the region or 
areas of possible economic location, the 
problem then arises of selecting a specific 
plant site. Often the industry in question 
needs an abundant water supply, adequate 
electric power, railroad and road connec- 
tions, and storage yards—in addition to suit- 
able land for the main plant and, in some 
instances, space for housing facilities. This 
type of location, which most large indus- 
tries common to this part of the Southeast 
require, is usually found adjacent to a river 
or a reservoir. Consequently, the site must 
be above high water, but not too high above 
normai water level since this would increase 
pumping cost. The topography or shape of 
the ground must be such as not to involve 
enormous grading cost for plant site, stor- 
age yard, road and railroad connections, 
and soon. Also, for most large plants rock 
foundations are required or preferable. 
Knowing the high water elevation, all the 
characteristics of possible sites, perhaps even 
the foundation conditions, can be closely 
determined by the examination and study 
of topographic maps. 

In TVA, where I am personally familiar 
with the procedures for selecting large plant 
sites, topographic maps are heavily de- 
pended upon for preliminary studies and 
the preparation of comparative estimates 
used in site selection. Perhaps sites for the 
large steam generating plants are more com- 
parable to and have many of the same re- 
quirements as large industrial sites. In the 
plant now under construction at Gallatin, 
Tenn., where topographic maps were not 
available, it was considered economical and 
advisable to prepare special maps of the 





Presented at the Tennessee Industrial Develop- 
ment Conference, Nashville, Tenn., November 
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areas under consideration for the specific 
purpose of comparing alternate sites. Aerial 
photography was secured, ground control 
established, and topography drawn of some 
60 square miles along the Cumberland 
River between Ashland City and Gallatin, 
solely for studying the alternate sites and 
preparing comparative cost estimates. After 
plant sites have been selected, detailed large- 
scale topography is usually mapped for use 
in final design and location of facilities. 


TOPOGRAPHIC MAPS OF TENNESSEE 


To those of you not familiar with modern 
topographic maps, perhaps a few words of 
explanation and description would be ap- 
propriate. 

Since, in Tennessee, most of the topo- 
graphic maps being published are at the 
scale of 1:24,000, I will confine my remarks 
to this series of maps. ‘These maps are pub- 
lished in 72-minute quadrangles (about 7 
miles east and west by about 9 miles north 
and south) and, as indicated above, at the 
scale of 1:24,000, which is 1 inch equals 
2,000 feet. ‘They are printed in 5 colors, 
with contour intervals of 10 feet in the 
very flat areas, 20 feet in the generally roll- 
ing areas, and 40 feet in the mountainous 
parts of the State. 
made 


All the cultural or man- 
such as roads, railroads, 
buildings, political boundaries, place names, 
and power lines are shown in black. The 
contour lines are brown; the 
streams, rivers, and lakes in blue; the wooded 
areas in green; and the principal hard sur- 
face roads are shown in red. 


features, 


shown in 


The specifications for these maps require 
that, for vertical accuracy, 90 percent of 
all points tested must be correct within 
one-half contour interval and that no point 
shall be out more than a contour interval. 
This would mean that elevations could be 
estimated to approximately 10 feet on those 
maps with the 


20-foot contour interval. 
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For horizontal accuracy, not more than 10 
percent of the points shall be out of true 
position more than 1/50th of an inch at 
publication scale. This would amount to 
about 40 feet on this series of maps. 


SHOPPING FOR SUITS AND SITES 


The value, in industrial site location, of 
map coverage showing the detail previously 
referred to and prepared to the rather rigid 
specifications indicated is probably obvious. 
But to emphasize this with a somewhat pro- 
saic analogy, one might compare the avail- 
ability of topographic maps for the use of a 
Chamber of Commerce or industrial plan- 
ning committee interested in attracting and 
locating industry in their community with 
a clothing store where a complete line of 
men’s suits is available for immediate in- 
If, on the other 
hand, a rather wide selection were not kept 
in the store, the customer could still go in 
and explain what he wanted, but the mer- 
chant would take him to some warehouse 
in the east end of town to examine a suit 


spection by the customer. 


which seemed to meet his specification, only 
to find that it was not quite what he was 
Then they 
could go to the west side of the town to 
another warehouse with the same result, 
and so on. The customer would soon be- 
come discouraged and go to a clothing store 


looking for or wouldn’t fit. 


where an adequate stock was available in 
the store for his inspection, so that he could 
select with assurance the merchandise he 
was seeking. 

the Chambers 


Without topographic maps, 
and other 
groups interested in locating industries in 


of Commerce 


their communities find themselves somewhat 
in the same position as the merchant with- 
out a considerable range of styles, materials, 
and sizes in stock. The customer is quite 
likely to go to some other locality where 
topographic maps are available and the 


‘ 
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area can be examined in detail and com- 
parisons can be readily made. 

Tennessee is fortunate in the amount of 
topographic map coverage available. Ap- 
proximately 28,500 square mites have been 
mapped on the 1 : 24,000 series, or 67 percent 
of the entire State. Only about 4 of the 
United States as a whole is adequately 
mapped. Copies of the maps completed to 
date can be secured from the Map Infor- 
mation Office of the U. S. Geological Sur- 
vey, Washington, D. C., and from the State 
Geologist’s office here in Nashville, at 20 
cents each, approximately the printing cost. 
Maps lying within the Tennessee River 
watershed secured from the 
TVA Maps and Surveys Branch at Chat- 
tanooga, Tenn. 


can also be 


THE GIANT’S-EYE VIEW 

To those interested in industrial site loca- 
tion, the topographic map brings into the 
office and lays on the desk, areas in blocks 
of some 60 square miles (the approximate 
square miles in one quadrangle sheet), for 
complete inspection and for comparison of 
possible aiternate sites. In other words, the 
topographic map presents the same informa- 
tion that a scale model of this area would 
show. 

Most of us have had the experience of 
searching along existing railroads and river 
banks for sites for specific purposes and 
have thought how nice it would be to be a 
giant 500 or 600 feet high with the ability 
to see the whole surrounding territory and 
from one position grasp the relation of rail- 
roads, rivers, roads, and all the other per- 
tinent features, then move rapidly in long 
strides to the next location and again see 
the whole territory at a glance. Topo- 
graphic maps, in effect, provide us with this 
ability and in one sense make us Paul Bun- 
yans in the search for and study of industrial 
site locations. 


» 
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VALUE OF ACSM JOURNAL RECOGNIZED 


a. A LETTER to ACSM, Norman O. Gunderson, Acting Head of the Engineering Department, 
San Jose [California] State College, requested information as to the price and availability of 
present and past issues of Surveying and Mapping, for the library of that school, and stated that 
“these would be of great value to our engineering students.” 
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Surveys in Transportation Engineering 


By BENJAMIN EVERETT BEAVIN, SR. 


PORTER, URQUHART & BEAVIN, CONSULTING ENGINEERS, NEWARK, NEW JERSEY 


y TRANSPORTATION may be defined 
as the conveying of men and materials 
from place to place, transportation engi- 
neering may be shown to embrace a major 
part of all the planning and building activi- 
ties of the profession. The restless, ever- 
increasing mobility of mankind taxes every 
resource of the engineer to provide eco- 
nomically the necessary highways, railroads, 
airlines, shipping, pipelines, transmission 
lines, and other facilities. It is during the 
design and construction periods of such 
projects that surveys play their most im- 
portant part. 

As seen from the standpoint of an engi- 
neer in private pactice, some observations 
concerning problems peculiar to or intensi- 
fied by present-day be of 
more value than a recitation of the tech- 
which are well known 


conditions may 
niques of surveying 
to all of you. 


CONCEIVING THE PROJECT 
During the conception phase of sizeable 
transportation projects, many vexing prob- 
considered: Is the project 
Is the route favorable? Will other 
transportation interests be able to block it? 
What are the potential markets? Will gov- 


lems must be 


sound? 


ernment be for or against it? What 
will be the tax status? The answers 
to these and many other questions must 


the investment of little 


This is the phase where engineer- 


be secured with 
money. 
ing experience and judgment must be util- 
ized to their highest degree. This also is 
the phase where great dependence must be 
placed upon surveys and maps made pre- 
viously by others. The engineer may have 
to make recommendations based on hasty 
studies of available data and a brief visit 

Presented June 18, 1954, before Civil Engi- 
neering Division, 62nd Annual Meeting, Ameri- 
can Society for Engineering Education, Univer- 
sity of Illinois, Urbana. 
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to the site of the project, judging, as he 
goes, the situation with regard to terrain, 
water supply, drainage, soil types, topog- 
If the 
project then seems to be practicable, the 
owner may make available funds for prelim- 
inary surveys, and for feasibility and master 
planning studies. During this phase, a more 
formal type of engineering begins and the 
tedious and careful building up of a pyra- 
mid of data enables sound estimates and 
formulated. If 
these efforts confirm the soundness of the 
project, still further funds may be invested 
in the preparation of more detailed surveys 
and design drawings and specifications, in 
order that the project may be built. 


raphy, and many other features. 


recommendations to be 


SPEED IS NECESSARY 

As all of you are aware, there is a short- 
age of qualified engineers. Organizations 
may not always be expanded quickly and 
efficiently. In order to save time, many 
large projects have been designed by parcel- 
ing the work out to several engineering 
organizations, all of whom have their own 
ideas, standards, and methods of making 
The to weld 


their efforts into a harmonious whole has 


surveys and designs. need 
brought about the evolution of a general 
consultant type of organization. In some 
cases, the owner expands his own organ- 
and acts as the coordinating agency. 
method demands, among other 
extensive knowledge of modern sur- 


ization 
Either 
things, 
veying by those in responsible charge. 
Another problem, during all 
phases, is a direct result of the size and cost 
of many present-day projects and the con- 
sequent need for a fast survey, design, and 
construction schedule. With interest costs 
amounting to thousands of dollars a day, 
delays are costly and great speed is sought. 
As a result, if- the work is speeded up too 
much, the quality of surveys and design is 


serious 
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bound to suffer, construction imperfections 
sometimes are overlooked, and heavy main- 
tenance costs are probable. 

How may surveyors help to meet this de- 
mand for shortened design and construction 
periods? It should be realized that design 
and construction surveys presently account 
for as much as one-quarter or more of the 
engineering costs for many projects, and 
merit careful planning and execution by 
competent men. Design surveys must be 
well advanced before the preparation of 
plans may progress very far. 


MAKING THE MOST OF AVAILABLE 
METHODS 

The challenge may be met in part by 
utilizing to the utmost all available, reliable 
data. Antecedent special surveys and re- 
ports (rainfall, runoff, evaporation, tidal, 
population, products, traffic, and others), 
government maps and aerial photos, land 
records and horizontal and vertical control 
records are very helpful. Geological, soils, 
ground water, forestry, mineral, tidal, mete- 
orological, and other surveys, maps, and 
reports all help to reduce the amount of 
information remaining to be acquired. 

Well-designed and accurate surveys, aug- 
mented by aerial photogrammetric maps, 
carried forth simultaneously in all phases 
of the work, will save time and delay due 
to errors. Surveys should be designed in 
the same manner as utilities. Of course, the 
drawings and specifications need not be as 
elaborate as those prepared for construc- 
tion-contract purposes. 

Time may be saved by making maximum 
use of the latest methods and equipment 
such as modern theodolites and levels, aerial 
surveys, subtense bars, barometers, long 
tapes, jeeps, walkie-talkie communications, 
bulldozers instead of axemen for clearing 
lines, power augers for setting monuments, 
and subsoil sampling. On hydrographic 
work, sextant charts, sonic depth finders, 
Shoran, current meters, and other aids may 


SURVEYING AND MAPPING 
be used. In the office, the use of well- 
designed forms, standardized computation 
and checking procedures, and calculating 
machines will save time and permit delivery 
of survey data to the drafting room promptly 
and in readily usable form. 

It goes without saying that the horizontal 
control should be coordinated and the verti- 
cal control should be referred to a perma- 
nent datum, usually Mean Sea Level. ~ 

Prompt transferral of horizontal and 
vertical survey information, from temporary 
points to permanent points built into the 
structures, will save confusion and conse- 
quently some time. The permanent points 
also are very useful while making “as-built” 
surveys and later on during the maintenance 
and operation period. 

Partial merging of design and surveying 
techniques, particularly where aerial sur- 
veys and soil problems are involved, may 
serve to cut down the time required. 


A NEW TYPE OF ENGINEER 

As a result of the increasing size and 
complexity of engineering projects, we may 
see a new type of engineer, intensively 
trained in the administration of large di- 
versified projects, come into the picture 
during the coming decade. Such a man 
should be trained generally in engineering, 
and in business law, finance, and public 
relations. In my opinion, he also should 
have a far more extensive knowledge of the 
use and value of surveys and maps than is 
accorded the average engineer, in order to 
coordinate the efforts of other engineers 
specializing in many different fields. The 
rewards awaiting such men will be great. 

Summing up, it may seem, at first glance, 
that the modern transportation project calls 
for a lesser degree of excellence in surveys. 
It is my opinion that the opposite is true. 
Now, more than ever before, the need is for 
high-grade executed by better- 
trained men utilizing all of their ingenuity 
and every available labor-saving device. 


surveys, 
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Datum Planes in [Illinois 


By JOHN C. McKIBBIN and MILTON O. SCHMIDT 


ILLINOIS DIVISION OF HIGHWAYS and UNIVERSITY OF ILLINOIS 


Foreword 


This paper clearly describes a situation that is typical in many places in the United States. 
Therefore, interest in the paper will not be limited to what happened in Illinois alone. 


URING 


merous 


the nineteenth century nu- 
reference surfaces for eleva- 
tions were established in Illinois. As the 
fundamental vertical control network in 
that State gradually evolved from the re- 
sults of leveling operations by Federal sur- 
veying agencies and the railroads, many ele- 
vation anomalies soon became apparent be- 
cause the early level surveys originated at 
widely-separated locations and frequently 
This led eventu- 
ally to the appearance of a great variety of 
published lists of descriptions and elevations 
of benchmarks established by many organ- 
izations. From the obvious lack of corre- 
lation between the elevations of numerous 
benchmarks stemmed much _ confusion 
which could be alleviated only by a sys- 
tematic study of the different datums in- 
cluding an examination of their historical 


with assumed elevations. 


origins, the procedures employed to define 
and extend them, and by the preparation 
and use of datum charts and tables of de- 
fined elevations. An important correlative 
project has been the task of subordinating 
such datums to one which is universally ac- 
ceptable to all engineers and referring all 
benchmark elevations to such a standard 
datum. 

The elevation of a point is its vertical 
distance above some level surface. Such a 
surface is termed a datum and many have 
been assumed or arbitrarily defined. Al- 
though the datum to which most elevations 
are referred is mean sea level, the existence 
in Illinois of various datums for vertical 
control has caused much confusion for engi- 


* Chief, Geodesy and Control Surveys Section, 
Topo. Div., USGS. 
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—R. M. Wirson* 
Difficulties have arisen when at- 
tempts have been made to extend lines of 
levels with elevations referred to a specific 
but ill-defined datum or to effect satisfac- 
tory junctures at benchmarks having pub- 
lished elevations referred to some vaguely- 
described datum. 

In Illinois and the situation 
can be pictured as one in which numerous 
level surfaces are involved which are only 
approximately parallel with one another. 
Furthermore, the are 
warped towards each other in a very erratic 


neers. 


elsewhere 


reference surfaces 
manner so that the elevation difference be- 
tween two particular datums is far from 
being constant. Such variations in eleva- 
tion differences can be attributed to several 
factors such as relative quality of equipment 
used in the leveling operations, personnel 
training policies, and the nature of the ob- 
servation and adjustment procedures. 

It is to be especially noted here that even 
sea level elevations have undergone some 
changes as the result of several major read- 
justments of the fundamental vertical con- 
trol network of benchmarks throughout the 
nation. For example, as a result of what is 
expected to be the last substantial adjust- 
ment of sea level benchmark elevations in 
the U. S., there took place in 1929 a change 
of approximately — 0.5 foot in the elevation 
of benchmarks in Central Illinois. A stand- 
ard sea level elevation is currently con- 
sidered to be one resulting from the 1929 
Fifth General Adjustment. 

From the foregoing it seems obvious that 
information correlating the various datum 
planes is highly important to engineers us- 
ing elevation data. The charts and tabular 
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data that follow portray, in part, the rela- 
tionships between various datums used in 
Illinois and the general equation between 
them and the 1929 mean sea level reference 
surface, 


ILLINOIS DATUMS 

Probably the first datum for spirit level- 
ing in Illinois was established by a party of 
the U. S. Corps of Engineers when the sur- 
vey for the Illinois and Michigan Canal 
was begun in 1830. This party began a 
line of levels at Bridgeport (now Chicago) 
on the Chicago River and made the esti- 
mated lowest water surface of Lake Michi- 
gan the datum for the survey. In the year 
1847 the lake receded to a level lower than 
any that had been previously observed and 
a new datum, 0.439 foot lower than the 
1830 datum, was adopted. This reference 
plane has since been known historically as 
the Low Water of 1847 and provided the 
basis for the establishment of the Chicago 
City Datum. However, as figure 1 indi- 
cates, this datum as used by several agencies 
has slightly different positions in relation to 
the 1929 mean sea level surface. 

Since the time of the earliest surveys for 
the Illinois and Michigan Canal numerous 


SURVEYING AND MAPPING 


datums have been established in Illinois or 
have been carried into that State from 
other areas. Examples of such datums that 
are used by a Federal surveying and map- 
ping agency, the U. S. Lake Survey, are 
Mean Tide at New York and Standard 
Low Water on Lake Michigan. At the 
present time (1954) Mean Tide at New 
York is substantially the same as the 1929 
mean sea level datum. . 
Most of the early government surveys 
along the Mississippi River were prosecuted 
in a detached manner with the result that 
there came into being several elevation 
datums that initially were totally unrelated 
to one another. Such surveys made by the 
Corps of Engineers and the Mississippi 
River Commission led to the creation of 
the Cairo Datum, the Memphis Datum, 
and Mean Gulf Level. In later 


years 
still other reference surfaces such as the 
Ohio River Datum were established. The 


general relationships between these datums 
are shown in figure 2. It is well to 
point out that the elevation differences de- 
picted will be quite satisfactory for most 
conversions but that even those differences 
which are indicated as constants are in- 
herently subject to some variations in value. 
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Ficure 1, 


Relation of various datum planes used in the Chicago area to Mean Sea Level (1929 


Fifth General Adjustment). 
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DATUM PLANES IN ILLINOIS 


The elevations in table 1 should provide 
a further useful illustration of the necessity 
to know the datum to which elevations are 
referred. 


SUMMARY 


The relationships between the various 
datum planes used for leveling in Illinois 
are not always easily ascertainable. This 
is due to many factors one of which is that 
many organizations aided in the develop- 
ment of the vertical control network. They 
used different equipment and procedures 
and their work was not governed by the 
same specifications. In practically all cases 
the earliest leveling work done by the Corps 
of Engineers, U. S. Geological Survey, U. S. 
Lake Survey, the railroads, and others con- 
originated at dif- 
ferent points, followed water or rail trans- 
portation routes, and branched out along 


sisted of lines which 
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tributaries of stream or spur lines of rail- 
roads but did not provide closed circuits. 
The leveling performed by the U. S. 
Coast and Geodetic Survey has served to 
integrate the work of the other organiza- 
tions but, nevertheless, there developed in 
the several decades following 1880 a large 
number of troublesome circuit closures. 
The existence of circuit closures 
required some form of adjustment to elimi- 
nate conflicting elevations at junction 
points. Hence, as the vertical network has 
been expanded, successive adjustments were 
found to be necessary. This caused eleva- 
tion data with vague and uncertain inter- 
relationships between the various datums to 
become available to practicing engineers. 
A concerted effort was made by the senior 
author to provide the desired datum corre- 
lation in his thesis “Datum Planes In IIli- 
nois” which was submitted to the Uni- 


such 
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Ficure 2.—Relation of various datum planes to Mean Sea Level (1929 adjustment). 
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Taste 1. 
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Comparison of Benchmark Elevations Along the Illinois River from Grafton to Chi- 


cago, Referred to Memphis Datum and Mean Sea Level, 1912 and 1929 Adjustments. 


Benchmark — aoe - 
P.B.M. 2 Grafton 0.0 
P.B.M. 26 Beardstown 88.5 
P.B.M. 39 Havana 120.0 
P.B.M. 49 Pekin 153.0 
P.B.M. 55 Peoria 166.0 
P.B.M. 69 Hennepin 208.0 
P.B.M. 77 La Salle 225.5 
P.B.M. 86 Marseilles 246.9 
P.B.M. 107 Lockport 292.0 
P.B.M. 120 Willow Springs 307.9 

Chicago 396.3 


P.B.M. 139 


Elevation (feet 


Memphis 
Datum 


Mean Sea Level 





1912 1929 Gen. 

1903 Adjust. Adjust. 
134.322 427.368 427.056 
451.271 444.353 143.910 
181.231 35 473.838 
462.314 155.422 454.888 
460.461 453.556 453.031 
165.793 458.261 459.756 
194.725 487.761 482.887 
188.885 481.902 481.429 
580.324 573.296 572.860 
599.184 592.141 591.711 
601.456 594.392 593.978 


Source: U. S. Engineers Office, Chicago District. 


versity of Illinois in June 1954 in partial 
fulfillment of the requirements for the pro- 
fessional civil engineer. The 
thesis, of which this article is a condensa- 
tion, represents a study whose results will 
aid the engineer in Illinois struggling with 
elevation data on various datums to effect 
reasonable solutions. 


degree of 


: 


The essential portions of the thesis are 
embodied in Civil Engineering Studies, Sur- 
veying Series No. 1, a publication of the 
Civil Engineering Department of the Uni- 
versity of Illinois. Requests for copies 
should be directed to the Head of Civil 
Engineering, 201 Civil Engineering Hall, 
Urbana, IIl. 


‘ 


Transferring from Geographic Position to State Plane 
Coordinates in the Lambert Projection 


|e a number of years the Maryland Bureau 
of Control Surveys and Maps has been 
exploring the possibilities of further reducing 
the work required in transferring from geo- 
graphic position to State plane coordinates 
in the Lambert projection when means are not 
at hand for the wholesale processing of data of 
this kind. Experience has shown that in spite 
of the completeness of parallel tables of both 
geographic positions and plane coordinates as 
published by governmental agencies, there is 
still considerable call for the incidental transfer 
of points not so included. The two novel 
features are: first, the development of the sine 
of theta directly from the geographic longitude 
by series and without need for 10-place natural 
tables, thus avoiding need for converting longi- 


tude difference to theta and the inherent incon- 
venience and loss of accuracy in two interpo 
lations; and, second, the computation of the 
Y coordinate directly from R and X without 
use of the cosine of theta. 

Publication No. 4, devoted to this subject, is 
now in draft form, a few copies of which are 
available for loan to those interested. This is 
to include a table giving the coefficients neces- 
sary to apply the same method to the 66 zones 
in 30 States other than Maryland. An accuracy 
of within 0.03 foot is obtained by the use of 
but two terms in all States except Montana, 
for which a special table of corrections is given 
when the distance east or west of the central 
meridian exceeds 5 degrees. 


—Gerorce W. CasseELL 
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Needed—A Degree in Cartological 
Engineering 


By SAMUEL YATES 


AERO SERVICE CORPORATION, PHILADELPHIA, PA. 


Foreword 


The following paper is another approach to 
the problem of obtaining suitable academic 
training on a professional level, followed by 
proper recognition, for the large number of 
personnel engaged in types of 
surveying and mapping.? 

The intriguing part of Mr. Yates’ paper is 


various land 


in the use of the term Cartological Engineer in 
lieu of the several other terms used more com- 
monly heretofore. It is of interest to consider 
for a moment the possible shades of difference 
between “Cartographic” and 
Both terms are compounds of Latin and Greek 


“Cartological.” 
words. “Cart,” in both terms, is from the Latin 
“Charta” and relates to a chart or map drawing. 
“Graphic,” from the Greek, relates to the art 
of portraying by drawing; whereas “logy,” also 
from the Greek, is interpreted as any branch of 
The “O” 
Hence, Mr. Yates’ term would place 


learning or science. is simply a con- 


nective. 


ARADOXICALLY, the science and art 
of making maps has achieved its lowest 
professional recognition at a time when it is 
accomplishing its greatest and finest works. 
Maps and surveys that are made today 
meet rigid requirements of a sort that were 
never attempted before; a few years ago the 
means and knowledge then available would 
have made the cost prohibitive. The value 
of their services and products in planning for 
engineering and economic progress having 
been realized, mapping agencies and com- 
panies have now grown fantastically com- 
pared to their size two decades ago. The 
demand is rapidly becoming insatiable. 
With this growth, specialists have been 
developed and, in many cases, large overall 


1 See also “Prospects for a B.S. Degree in Sur- 
veying and Mapping,” “Cartographers and the 
Civil Service,” and “An Improved Curriculum 
for Cartographic Training at the College and 
University Level,’ Surveyinc AND MappPInec, 
July-Sept. 1954. 
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this type of achievement on a scientific and, 
hence, academic and professional basis, rather 
than on something more generally thought of as 
a technique. (It might be interesting here for 
the reader to test his wits on the combined term 
“Graphology.” ) 

There can, of course, be no quarrel with the 
overall desirability of awarding an appropriate 
degree to persons adequately trained both tech- 
nically and scientifically in certain well-defined 
fields. Mr. Yates’ paper merely cites a few more 
instances to reinforce this position and then pro- 
ceeds to outline a 4-year course of study to 
attain this objective. It is conceivable that this 
part of the paper, together with any suggested 
method of actually putting such a series of 
studies into effect, may provoke considerable 
difference of opinion. 


RayMonpD P. EyMAN 


operations have been subdivided to the point 
where mass production can be achieved. 
Thus, some individuals are required to per- 
form only simple tasks and yet collectively 
they make significant contributions to the 
Also (and this was especially 
true during World War II), government, 
civilian, and military agencies have found 
that they could, as a result of modern effi- 
ciency engineering methods, train people 
almost overnight to do things which for- 
merly were part of the responsibility of per- 
sons who had served long apprenticeships or 
completed considerable advanced study and 
training. Mainly to bolster morale—which, 
if you remember, is a very important thing 
in winning wars—titles, and even salaries 
generally associated with some of the more 
difficult duties, were allotted to a few tasks 
of lesser difficulty. 

To every action, as students of engineer- 
ing know, there is a reaction. In the years 
since the war there have been many reac- 


whole job. 
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tions. Professional engineering societies 
have been in the forefront in obtaining re- 
strictive legislation in the use of the word 
“engineer” to avoid adverse reflections on 
the profession. At various times State laws 
have made it difficult for mapmakers to sell 
their services and dispose of their products 
unless they were professional civil engineers. 
A few years ago the U.S. Civil Service Com- 
mission ordered a number of changes in the 
nomenclature of both the professional and 
subprofessional ratings of personnel engaged 
in surveying and cartography that were not 
enthusiastically received by the incumbents. 
It was generally felt that the newer terms did 
not adequately portray the necessary quali- 
fications for the particular job. 

What should and can be done about all 
this for the good of the public, the profes- 
sion, and the individual? The answer is not 
difficult at all, if we look to see how other 
professions—doctors, lawyers, and engineers 

have maintained the right to recognition. 
They do not ask nor demand it without show- 
ing that they can qualify for the privilege by 
requiring the beginner to have the necessary 
educational background in his field before 
he is permitted to practice. 


LEADERS RECOGNIZE NEED 
The leaders in the mapping field want to 
In his inaugural ad- 
dress as president of the American Society of 
Photogrammetry in 1953, Alfred O. Quinn 
listed as one of his principal aims the 
achievement of professional recognition for 
the photogrammetrist. As reported in the 
April-June 1952 issue of SuRVEYING AND 
Mappinc, the American Society of Civil 
Engineers passed a resolution: “that the 
planning, execution, and direction of pro- 
fessional surveying activities constitutes pro- 
fessional engineering and that public inter- 
ests will be best served when such work is 
directed and performed by qualified profes- 
sional engineers.” In the July-December 
1947 issue, Brigadier M. Hotine, Director of 
Colonial Surveys of the British Empire, is 
quoted as follows: “We need men of highly 
scientific general education to conduct effec- 
tively the highly scientific and complex op- 


have something done. 
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erations of modern surveys.” Again, in the 
October—December 1953 issue, Prof. Milton 
O. Schmidt of the University of Illinois 
states emphatically that: “the need for the 
establishment of a 4-year program in survey- 
ing and mapping at some one American uni- 
versity is a real one.” 

Thus, the need exists and the means has 
actually been prescribed, but have we con- 
scientiously done what we could about it 
here in America? 


A PROPOSED CURRICULUM 


I propose, therefore, that a 4-year curric- 
ulum offering a degree in Cartological Engi- 
neering be established in at least one place in 
the United States before the fall of 1955. 
I suggest this name because it appears to 
describe most clearly the nature of the re- 
sponsibility attached to it, while at the same 
time divorcing the stigma which has here- 
tofore been associated with words like sur- 
veying, cartography, and photogrammetry. 

Accepting as a premise that the good all- 
around mapmaker must be equipped with 
the type of mind, personality, and organiza- 
tional ability which befits a good engineer, 
he should then be endowed with an engi- 
neering type of education. With the growth 
in the scope as well as the complexity of the 
knowledge which he is required to possess, 
it is not difficult to suggest a basic curric- 
ulum. In Switzerland and other European 
countries, and even in South Africa—where 
a degree course has been established in land 
surveying—adequate intensive courses in 
surveying and mapping are given. Here in 
the United States some mapping instruction 
is given, generally only as a part of civil or 
mining engineering curricula, and most 
usually a small part at that. Frankly and 
honestly, the engineer who has only this in- 
cidental acquaintance with mapping is no 
better qualified as an expert than the trained 
but uneducated technician. In the article 
previously referred to, Professor Schmidt 
tells us that: “some two decades ago survey- 
ing and mapping encountered the first seri- 
ous competition for time and space in the 
educational programs with new and ex- 
panded courses in other areas of civil engi- 
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neering. It is regrettable that surveying in- 
struction has been cut down to a size such 
that it is frequently a tiresome recital of 
techniques and procedures that fail to 
awaken any measure of professional pur- 


posefulness.” 


To prevent these pitfalls and to provide a 
positive constructive attack, here is a course 
of study in Cartological Engineering, de- 
signed after extensive and intensive study, 
which could be given consideration as a 


basis. 


Asterisks indicate half-year subjects. 


Others are full-year subjects. 


First Yea 


Surveying I 
Geography I 
Engineering 
Physics 
Chemistry 
College Algebra* 


Analytic Geometry* 


Drawing 


Descriptive 
Geometry* 

English 

Physical Education 
or R. O. T. C. 


Third Year 
Geodetic 
Engineering 
Geology 
Photogrammetry II 
Route Surveying 
Higher Mathematics 
for Engineers 
Industrial 
Organization* 
Accounting for 
Engineers* 
Laws of Property 
Surveys* 
Philosophy 
Physical Education 


Second Year 
Surveying II 
Geography II 
Topographic 

Drawing 
Photogrammetry I 
Photography* 
Differential and 

Integral Calculus 
Engineering 

Astronomy* 
Relief Map 
Technology* 
Engineering Law* 
Public Speaking* 
Spanish 
Physical Education 
ex. © Ff. & 


Fourth Year 


Geophysics 
Electronic Mapping 
Devices 
Traffic 
Highway 
Engineering* 
Advanced Optics* 
Engineering 
Statistics 
City Planning* 
Computational 
Devices* 
Projections and 
Coordinate 
Systems* 
Engineering 
Economics 
Physical Education 


Engineering* 


Electives 
Navigation* 
International Boundary Laws and Agencies* 
Mapping Agencies and Companies: Their Or- 
ganization, Operation, and Services* 
French or German 
Advanced Spanish 


The number of hours a week allocated to 
lecture, recitation, laboratory, and _ field 
exercises should be adequate to learn the 
subjects and to maintain the healthy rate of 
absorption of knowledge generally required 
of engineering students. Visits to private 
companies and government agencies en- 
gaged in mapping, and lectures on profes- 
sional aspects should also be included. En- 
trance requirements should be similar tc 
those of other engineering schools. 

The curriculum described above main- 
tains all the mathematics and other neces- 
sary subjects generally required of engineers, 
includes a thorough emphasis on all phases 
of modern surveying and mapping, and 
omits the mechanics, hydraulics, thermo- 
dynamics, other courses 
which are usually included in civil engineer- 
Physical education is the desig- 
nation given here to suggest continued par- 
ticipating activity throughout the four years 
in some sport or exercise to guarantee “mens 
sana in corpore sano.” Spanish is being 
found more and more important in under- 
standing and working with our close neigh- 
bors who occupy a major portion of our 


structures, and 


ing studies. 


’ 


hemisphere and control its most promising 
resources. 

This or any similar course of study, when 
taught and administered by people with 
sufficient ambition, ability, sincerity, and 
idealism, will produce for America the solu- 
tion to many of its manpower problems in 
the surveying and mapping field. This cur- 
riculum will give us men and women who 
can well qualify as embryo cadastral survey- 
ors, topographic, geodetic, photogrammetric 
engineers, geographers, and technical ad- 
visors and leaders here and abroad. 


WORKING OUT THE DETAILS 


If you were an executive or official in the 








bb 


mapping or surveying field would you not be 
delighted to hire a pleasant young (or older) 
man with such a degree in Cartological 
Engineering? Or, if you were a job-seeker 
in the mapping or surveying field would you 
not be proud to enter the industry or govern- 
ment service with a sheepskin attesting to 
the successful completion the requirements 
for a degree in Cartological Engineering as 
a background? If your boy showed interest 
in making mapping or surveying his career 
would you not be eager to have him grad- 
uate with such a degree? And finally, as a 
taxpayer, would you not be pleased to have 
your map tax money spent on maps made 
under the best possible conditions? 

There are many ways in which we can get 
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the project going immediately. Various 
types of committees have been operating in 
our societies for a sufficient amount of time 
so that any group of them could use their 
weight and influence upon their organiza- 
tions to be the founders of such a project 
and to support it spiritually and financially. 
There are in existence noteworthy humani- 
tarian and educational foundations which 
are administered by unusually outstanding 
and foresighted intelligent persons whose 
sensible decision on where to provide assist- 
ance for valuable educational undertakings 
might supply the simplest solution. 

Yes, the details can be worked out, but it’s 
about time we got going. Let’s have a degree 
in Cartological Engineering now! 


“Boundary Control for Surveyors in California” 


HE San Diego [California] Council of 

Registered Engineers and Licensed Land 
Surveyors has recently announced publication, 
under its sponsorship, of a new book entitled 
“Boundary Control for Surveyors in California,” 
by Curtis Maitland Brown, Licensed Land Sur- 
veyor and instructor at San Diego Vocational 
School and Junior College. Mr. Brown com- 
piled the book in his capacity as chairman of 
the Education Committee of the Council. 

rhis 148-page publication does not discuss 
the use of surveying instruments nor the mathe- 
matical details of surveying, as the title may 
imply, but presents the rules governing Cali- 
fornia surveyors in the establishment of boun- 
daries as provided by statutes and the common 
law of the land. Statutes are quoted, court 
cases are summarized, and definite rules for 
surveying are presented. This book will be 
found to be an invaluable aid to surveyors in 
California in solving their everyday boundary 
survey problems. 

The introduction to the book describes its 
purpose as follows: “Laws are but rules of 
conduct established by legislative action and en- 
forced by the courts. Everyone is presumed 
to know these rules and, as is commonly quoted, 
‘Ignorance of the law is not an excuse.’ It is 
doubtful if any man ever knew all the laws of 


the land, but a person can learn most of the 
laws pertaining to the particular field of en- 
deavor he is engaged in. Surveying is one of 
those professions in which it is essential [for the 
practitioner in that field] to know all the rules 
for his conduct so that he will correctly and 
properly delineate the boundaries of real prop- 
erty during the course of his duties. 

“The rules of conduct for surveyors would 

include (1) the statutes of the State, (2) the 
local ordinances, (3) the common law of the 
State, (4) the usual custom of fellow surveyors, 
and (5) a code of ethics... . 
“. . . If surveyors are to maintain an honor- 
able position in the community, it behooves 
them to have a better understanding of the laws 
of the land and better agreement among them- 
selves. ... 

“Tn this treatise on the laws and rules govern- 
ing the conduct of surveyors, it is hoped that a 
more uniform standard for surveying boundaries 
will be obtained.” 


The book sells for $2.14, which includes tax 
aud postage. It may be obtained from Curtis 
M. Brown, 2375 San Diego Ave., San Diego, 
Calif. 

Eprror’s Note.—This book will be reviewed 
in the next issue of SURVEYING AND MappPlinc. 
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Thoughts of a Grandfather 


By CARROLL F. MERRIAM 


PRESIDENT, AMERICAN CONGRESS ON SURVEYING AND MAPPING 


In his usual good-humored manner, President Merriam, himself a shining example of the 


the “grandfather clause,” 


engineers and surveyors. 


wisdom of 


HESE NOTES were written by a regis- 
© co professional engineer and not a 
registered land surveyor—one who was not 
legally required to hold a certificate, but who 
has accepted registration under the grand- 
father against 
change of circumstances making it desirable 
to have a license served on a platter rather 


clause just as insurance 


than to face probable failure to pass an 
examination. These thoughts are, there- 
fore, merely personal reflections concerning 
what I have heard and read on the subject 
of registration of professional engineers and 
land surveyors. 


PURPOSE OF REGISTRATION 


The basic purpose of registration is to 
provide protection for those persons who 
may need the services of a member of our 
profession but who, at the same time, may 
not be in a position to distinguish the com- 
petent from those who may hold out false 
pretenses. Such protection has in the course 
of time been effectively developed in the 
legal and medical professions through recog- 
nized examinations and regulatory author- 
ity. In this respect, engineering is far be- 
hind and, therefore, we must necessarily 
undergo the growing pains during the for- 
mulation of an adequate protective system. 
In order not to deprive from a means of 
livelihood those persons who in fact may be 
practicing engineering at the time of adop- 
tion of State registration, provision must be 
On 


payment of the regular fee they are granted 


made for the so-called “grandfathers.” 
the privileges of registration without exami- 
nation, which, unfortunately, few could pass. 


1954 
sponsor d by 


Presented at the 
Conference, 


Highway and Surveying 
the Department of 
Civil Engineering, University of Florida, October 
21, 1954. 
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offers some well-considered reflections on registration for 
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Consequently, for a while we grandfathers 
present a weakness in the system; we are 
what might be called the “pains in the 
neck,” but fortunately for the profession we 
are not blessed with life immortal. The 
problem will eventually be solved by Father 
Time. 

This protection is secured by a form of 
prohibition enforced upon those who are 
considered to be incompetent and, of course, 
determination of incompetency alone re- 
quires exercise of judgment with attending 
possibilities of abuse together with other 
problems vitally affecting the well-being of 
the profession and particularly its future 
progress and expansion into new and com- 
paratively unknown fields of applied science. 
In this respect the situation would be much 
simpler if engineering had become thor- 
oughly standardized and if the engineers’ 
In such a 
case it would be easy to determine which 
men did not possess the necessary skill. The 


functions were purely routine. 


real situation, however, is much the opposite 
because, as the field of science expands, the 
branches multiply so surprisingly that today 
no man can feel that he has by any means a 
clear view of all of the facets of the gem 
called engineering. An expert in one com- 
partment may not have even rudimentary 
knowledge of others equally important. No 
board of examiners, limited in numbers to 
reasonable size, can be expected to have all- 
seeing knowledge of the entire field, and 
consequently be competent to pass on the 
qualifications of specialists who may have a 
perfect right to claim that they are entitled 
to be known as registered engineers. 


UNREGISTERED PIONEERS 


It must not be forgotten that, in this coun- 
try especially, great achievements have been 
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made by the pioneers in many lines who 
might have failed miserably if faced with an 
examination to qualify them for admission to 
the profession. Yet these men had some 
inner urge, some courage to succeed, which 
guided them over the pitfalls and brought 
them success even though handicapped by 
It may well 
be wondered how these men got away with 


very meager formal education. 


it. Was it luck, or was it an integrity of 
kept within the 
bounds of their own capabilities so that they 


character which them 
did not victimize their clients and employers 
by false claims as to their ability? Certainly 
the public needed no protection from such 
men. 


EMPLOYERS’ RIGHT 


Fortunately, an employer still has the 
right to take a chance if he wishes so to do. 
It may be illegal for an unregistered engineer 
to proffer his services, or to engage in ad- 
vertising to the public, but for the sake of 
progress it is important to reserve freedom 
of choice to prospective employers need- 
ing the services of anyone they believe able 
to serve them effectively. I can say “for- 
tunately” with keen personal feeling, since I 
was initially hired some 30 years ago to re- 
view some important backwater calculations 
involving a considerable sum of money, at a 
time when the sum total of my knowledge of 
backwater was that I had heard that the 
problem could be solved, but I had not the 
In this case, 
ignorance was bliss and a big advantage as 


slightest idea how it was done. 


well, for to have been wise would have led 
me to overlook an important distinction be- 
tween the case at hand and the typical situa- 
tion for conventional solution 

Thus, 


through pure incompetence, I was prevented 


which the 


would have been appropriate. 
from falling into the trap of blindly follow- 
ing accepted procedure. 

Thus it is that, in any discussion of regis- 
tration, we should not be unmindful of the 
possible restriction which would prevent 
those who appeal to lack requisite qualific a- 


Whatever 


restriction a board feels justified in imposing 


tions from practicing altogether, 


must be with respect to how one is allowed 
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to advertise and offer his services to the pub- 
lic, and not with respect to how he may be 
employed by those who with full knowledge 
of the circumstances are willing to assume a 
considered risk. Such prospective employers 
should, of course, be placed “on guard” by 
failure to find the name of the candidate for 
position on the registration list. 

It is difficult, if not impossible, to deter- 
mine exactly at what point the protection 
afforded by registration should no longer be 
needed. Obviously, a State or a larger cor- 
poration is not as dependent upon this safe- 
guard as an individual. It might be sug- 
gested that any contract between an incor- 
porated body and an unregistered contractor 
should contain acknowledgment on the part 
of such body that it is dealing at its own risk 
on the principle of “caveat emptor.” 

It should be furthermore understood that 
if any body politic, State, county, or munici- 
pality chooses to make such contract, then 
any objection must be raised at the time and 
not after the work is completed. It may be 
hard to pay the piper after the dance, but 
still the piper, having given his time and 
effort, must eat. 

DIRTY WORK AT THE CROSSROADS 

One of the grave dangers which might 
possibly throw the entire plan of registration 
into disrepute is abuse of the restrictive 
power for the sake of stifling open competi- 
tion, or of making certain states safe only for 
History shows that 
similar restraints in many trades have not 


residents of the state. 
been free from such taint. It is very im- 
portant that there should be no intimation 
that examining boards had arbitrarily come 
to the conclusion that there were already too 
many registered engineers and land surveyors 
and either refuse to receive further applica- 
tions or else boost the requirements, not for 
the sake of improving the stock, but simply 
to limit the number competing with those 
already admitted. 
Any kind of 


roads,” while gaining a few ill-gotten dollars 


‘dirty work at the cross- 


at the time, will in the end be dearly paid for 
by the profession. It is necessary to sticl 
absolutely to high ideals since any lowering 


of standards is sure to defeat the main pur- 
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pose of advancing the professional status of 
the engineer as a man worthy of the esteem 
of his fellow citizens. 


COMPLICATION OF SPECIALTIES 


The breaking up of the profession into the 
complex matrix of interlocking specialties 
poses a most serious question. There was a 
time when a man was a civil engineer in dis- 
tinction to being of the military. There could 
be a more or less uniform training and, 
because of the comparatively limited knowl- 
edge and experience required in meeting the 
problems of the day, the engineer was a 
more or less standardized article. It would 
then have been relatively easy to conduct 
qualifying examinations for knowledge and 
proficiency. In contrast there is now not 
only the general breakdown to electrical, 
mechanical, chemical, and so on, leaving a 
remainder still in the fold to retain the title 
of civil engineer; but a roster of technical 
and engineering societies, including the 
American Congress on Surveying and Map- 
ping, is of staggering length, illustrating how 
Ob- 
viously, no board could give special exami- 
nations in every branch which the applicant 
might claim as his particular field. Further- 
more, it would be extremely difficult to issue 
certificates good only in certain subdivisions 
of engineering and restricting the holder 
from practicing in others. 


extensively specialization has grown. 


The only solution appears to be to exam- 
ine as far as possible for those characteristics 
typical of the engineering mind, and then 
trust to the applicant’s good judgment and 
honor that he will not abuse his privileges in 
tendering his services in fields in which he 
himself recognizes his own limitations. 


EXAMINATIONS 


The matter of holding examinations itself 
presents peculiar problems for which, as yet, 
there does not seem to be any entirely satis- 
factory solution. I have not had any per- 
sonal experience in examinations for State 
registration, but for many years I have been 
sitting with a committee wrestling with simi- 
lar examinations, mainly promotional, for 
the City Service Commission of Baltimore. 
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In some respects I feel that we have made 
marked progress, although it must be ad- 
mitted that we have not by any means found 
the ideal solution. 

Our principal endeavor has been to devise 
some written test to supplement the oral ex- 
amination in order to give concrete evidence 
which, if desired, can be reviewed and re- 
considered. The oral test, although very 
effective in bringing out qualifications im- 
possible to evaluate from the written paper, 
leaves an impression distinct enough for 
immediate grading, but without substance to 
convince the unsuccessful candidate just 
why he failed. The unfortunate part is that 
the standard written examination is gen- 
erally but little advance over the examina- 
tion that the candidate might have passed 
while fresh out of technical school. What 
has since taken place, with few if any excep- 
tions, is that even the best of engineers soon 
lose the use of those parts of their school 
training for which they do not have current 
need, and after a relatively few years they 
become definitely less able to pass such ex- 
aminations than they were at the time of 
graduation. But in the meantime they have 
gained in many other respects. The task for 
the board, then, is to evaluate on a single 
scale those increments of gain and loss which 
seem to have no common unit by which they 
can be compared. In matters of registration, 
as distinct from promotional examinations, 
it may be a more simple question of “go or 
no go,” but when it comes to attempting to 
stack up candidates in order of relative profi- 
On the other 
hand, the committee has operated in a 
harmonious manner, and in spite of the fact 
that the members represent widely differing 


ciency it is no simple matter. 


professional experience, we have been singu- 
larly unanimous first in deciding whether 
the candidates pass or not, and then in 
determining the order in which they may be 
ranked. In only one case did a “hung jury” 
detain us until 2 o’clock in the morning, and 
the difficulty then did not arise because of 
difference in our estimates of the ability of a 
candidate, but rather how best to act in view 
of restrictions imposed by the rules of the 
commission. 
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The written tests have finally evolved to 
the point where we believe that they are an 
advance beyond those of college level. We 
have come to learn that a few relatively 
simple questions can be tremendously reveal- 
ing. One that has been found to be partic- 
ularly effective is “Give the gist of some tech- 
nical paper that you have read recently or 
have heard at some meeting.” (Engineers 
who are not members of engineering organi- 
zations or do not attend engineering meet- 
ings please note.) Another type of question 
which differs distinctly from the “college” 
variety and is a good test for experience is to 
present the candidate with a drawing or a 
simulated report which has more hidden 
mistakes than a dog has fleas. Noting the 
blunders to which the candidate is appar- 
ently insensitive will give better insight into 
his ability than expecting him to answer 
specific questions correctly or incorrectly. 
We have found that, whether the examina- 
tion be oral or written, analysis of the candi- 
date’s reactions soon picks out weaknesses or 
reveals engineering talents, with the result 
that borderline cases are exceptionally rare. 

THE SAVING GRACE 

Fortunately, the engineer himself has by 
his very nature a keen sense of how far he 
can go without getting in beyond his depth. 
Preservation of high reputation is apparently 
the saving grace. Furthermore, it must be 
remembered that engineers can still talk 
freely among themselves, and engineers do 
not hesitate to check their opinions by com- 
parison with others. Thus it is that, in spite 
of a single certificate covering engineering 
in general, the system of registration on the 
whole works very well, thanks to a high sense 
of honor. 

As long as the registered engineer can be 
counted on to confine his activities within 
the bounds of his own ability, there seems 
little need of further breakdown except that, 
at the time of registration, the applicant may 
state his principal field such as mechanical 
engineering, electrical engineering, and so 
on. This, of course, is not entirely expres- 
sive, for there is considerable overlapping 
even in the main divisions of engineering. 
For example, I took my course in hydraulics 
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as given by the Mechanical Engineering 
Department whereas a similar course at 
most institutions today would be given by 
the Civil Engineering Department. Al- 
though my principal field of activity is 
legally mechanical engineering, my actual 
activities are in a field which would generally 
be classed as civil engineering. I am con- 
sequently inclined to believe that the fewer 
distinctions we have between the many sub- 
divisions and combinations thereof in the 
profession, the better, and that emphasis 
should be placed upon ethical qualifications 
rather than fields of activity. 


AN IMPORTANT EXCEPTION 


There is, however, one outstanding excep- 
tion which seems to be fairly generally recog- 
nized, since many States draw a line of de- 
marcation between registered engineers and 
land surveyors. One may be registered as ei- 
ther or both. This distinction gives rise, un- 
fortunately, to considerable misunderstand- 
ing, and it may be thought by the unin- 
formed that a land surveyor is merely a sort 
of engineer who did not quite make the 
grade—an engineer with a restricted li- 
cense. For the well-being of the profession, 
this misunderstanding must be corrected by 
our setting forth distinctly the facts of the 
case. 

That bound between registered engineer 
and land surveyor is perfectly definite in my 
own mind, because it is an extremely per- 
sonal matter. It is unfortunate that I can- 
not be cut up into 48 standard samples and 
preserved in the Bureaus of Weights and 
Measures in the 48 States, for I should make 
an excellent gauge by which the duties and 
abilities of the two meet but don’t mix 
This line which gives so much trouble hap- 
pens to be exactly where confidence fails me. 
I feel competent to locate points on the sur- 
face of the earth with respect to established 
monuments with a relatively high degree of 
accuracy considering the instruments I have 
used, but I should be totally helpless if given 
a deed and the task of defining for a client 
the exact bounds of the parcel of land called 
for in the deed, and then be required to 
stand ready to defend my opinion in court. 

It is clear to me that, just as soon as the 
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legal aspects of the case come in, a distinctly 
different breed of engineer is called for— 
one that has been crossed with the legal 
strain, specially trained in legal practice and 
local custom. I am consequently suggesiicg 
that careful consideration be given to this 
mark of distinction between a registered en- 
gineer and a land surveyor. If we consider 
the land surveyor as he has frequently been 
called—half en 
situation is cl 


reer and half lawyer—the 
and distinct. The surveyor 
is then no .vnyer an engineer with limited 
license, but rather an entirely different type 
of animal rendering a very essential service 
calling for specialized rather than mediocre 
knowledge of engineering—a branch of engi- 
neering alloyed with law. 

It might be argued that anything to do 
with surveying instruments calls for a duly 
registered land surveyor, for the reason that 
mistakes made by an engineer attempting 
to establish the coordinates of control points 
could do a great deal of harm by careless 
and incompetent work. I can readily appre- 
ciate this because of the responsibility I have 
personally undertaken in making observa- 
tions and working up the results leading to 
establishment of coordinates that have sub- 
sequently been published by the U. S. Coast 
and Geodetic Survey. For this reason I have 
made special studies to develop a system of 
checks and counterchecks to insure reliabil- 
ity, and have made it a point never to give 
out coordinates except through either the 
Coast and Geodetic Survey or the Maryland 
Bureau of Control Surveys and Maps and 
only after submitting the supporting data. 
Even though I have developed many conver- 
sion formulas for the transfer of coordinates 
from one system to another, I never rely on 
a single computation alone, but see that the 
conversion is made back again in reverse, or 
that there is some independent check. Neg- 
lect of such precautions could lead to great 
inconvenience, but in this respect I don’t 
think it makes much difference at this stage 
whether a man is a registered engineer or 
land surveyor. Engineering judgment is the 
same on either side of the fence. Conse- 
quently, I firmly believe that it is not the 
tools that are used but the legal aspects 
which form the most satisfactory bench- 


mark by which the two branches may be 
distinguished. 


THE PECULIAR CASE OF 
PHOTOGRAMMETRY 


There is now arising a question as to 
where photogrammetry fits into this picture, 
and whether photogrammetry should be rec- 
ognized as a distinctly different field of engi- 
neering requiring separate registration. As 
a technique quite apart from that to which 
the average engineer is trained, there is 
much to be said in favor of partitioning off 
this branch, providing for special examina- 
tions in this rapidly developing science, and 
issuing separate licenses to practice inde- 
pendently of engineering and surveying. To 
such a plan there would seem to me little 
objection other than the cost for making spe- 
cial provisions for the administration of the 
law, until it comes to the possible future 
application of photogrammetry in cases 
where legal definition of bounds may become 
involved. At the present time it does not 
seem that maps and surveys made from the 
air would have legal significance in establish- 
ing the bounds of real property, but it is not 
impossible that photogrammetry may prove 
the solution to the troublesome problem in 
which, by present methods, the cost of the 
survey is too high in proportion to the value 
of the land. Photogrammetry may well 
prove a useful tool in tracing old patents, 
and I have personally seen photographs on 
which partial outlines of the original grants 
could be traced distinctly, when the chances 
are that not a single trace could be found 
from ground examination except possibly at 
unwarranted expense. Extensive applica- 
tion of such techniques into the field of re- 
establishing bounds is not to be overlooked. 
Already photographs are extensively used in 
the development of tax maps even though 
in many cases such maps are but pictorial 
representations of the relative positions of 
the various parcels and are without legal 
significance. However, with improvement 
in control and precision of measurement, the 
time may come when the accuracy may be 
comparable with the requirements for legal 
descriptions. Certainly, even today, the pre- 
cision is much higher than many of the old 








~ 
nh 


deed descriptions which fail to close by many 
rods. 

Thought should be given to this possibil- 
ity, and again the test of where engineering, 
or ~.10togrammetric engineering, leaves off 
and surveying begins should be applied. 
The introduction of legal considerations in 
the establishment of property bounds must 
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always definitely set this field apart for those 
who by education, training, and experience 
are best qualified. These engineers should 
be given the distinction of being known as 
land surveyors and be so licensed as the only 
ones entitled to offer such service to the 
public, regardless of whether they are high 
flyers or plod the dusty road on foot. 


Coast and Geodetic Survey Exhibit 


N EXTENSIVE exhibit covering the work and 
A products of the Coast and Geodetic Sur- 
vey was held in the lobby of the Department 
of Commerce building, Washington, D. C., 
from November 15 to December 15, 1954. The 
exhibit featured highlights in the fields of nauti- 
cal and aeronautical charting, tides and cur- 
rents, photogrammetry, geophysics, and geo- 
desy. 

The nine-lens aerial camera, designed and 
used by the Coast and Geodetic Survey for ob- 
taining topographic data, was a major point of 
interest for the many visitors who viewed the 


exhibit. A seismograph recorder designed to 


provide the general public with immediate in- 
formation about earthquakes served as an- 
other outstanding attraction. 

Equipment used in shoran control for hydro- 
graphic surveys as well as various surveying in- 
struments were displayed during the exhibit. 
Different types of nautical and aeronautical 
charts were shown including information con- 
cerning chart construction. A special panel 
depicted various nautical charts published by 
foreign countries. Other panels included tri- 
angulation and precise leveling, reproduction 
methods, surveying vessels, and magnetic field 
surveying and charting for navigation. 


New Mile Conversion Tables 


“NONVERSION tables for use in converting to 

JA International Nautical Miles the statute 
miles listed in USC&GS Special Publication 
No. 238, Airline Distances in the United States, 
were recently issued by the Coast and Geodetic 
Survey. 

rhe International Nautical Mile was adopted 
by all agencies of the United States Govern- 
ment for official use on July 1, 1954. The In- 
ternational Nautical Mile is equal to 6,076.10 
feet or 1,852 meters. The statute mile is equal 
to 0.868978 International Nautical Miles and 
an International Nautical Mile is equal to 
1.150777 statute miles. 

The nautical mile, almost 800 feet longer 
than the familiar legal mile of 5,280 feet, is 
the length of one minute of arc measured on a 


great-circle girth of the earth. The world 
around is thus exactly 60 times 360, or 21,600 
nautical miles, 

Statute miles are given in the new supple- 
ment on the left side and top of the page and 
the nautical mile in the body of the tabulation. 
The table is used for converting whole statute 
miles from 1 to 5,009 to whole nautical mile 
equivalents. A similar table, published in 1952 
for use in conversion to the nautical mile used 
prior to July 1, 1954, is superseded by the new 
table. 

Copies of the supplement to Special Publica- 
tion 238 may be obtained by writing to the 
Director, Coast and Geodetic Survey, Wash- 
ington 25, D. C. 
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Members are requested to send in surveying and mapping news items for publication in 


SURVEYING AND Mappine.—Eprror. 


CURRENT SURVEYING AND MAPPING LITERATURE 


MAGAZINE 


General Interest 


ORIGIN AND DEVELOPMENT OF THE 
AMERICAN GEOPHYSICAL UNION. J. A. 
Fleming with a foreword by Leason H. Adams. 
Transactions American Geophysical Union, Vol. 
35, No. 1, February 1954. (Historical and sta- 
tistical report by the General Secretary 1925 
1947, and Honorary President since 1947.) 


SURVEY WORK IN THE COOK ISLANDS. 
D. C. Berry. New Zealand Survey Draughts- 


men’s Journal, Vol. 2, No. 11, March 1954. 
(Historical and general discussion. ) 
THE FORM OF CITIES. Kevin Lynch. 


Scientific American, Vol. 190, No. 4, April 1954. 

Discusses the various forms of cities defined by 
size, population, density, disposition of parts, as 
well as actual physical shape. Of interest in 
connection with urban surveys and city plan- 
ning. ) 


“SMOKE PRINTER.” Pete Trohatos. The 
International Blueprinter, Vol. 27, No. 6, June 
1954. (Advance description of a semi-electronic 
method of reproducing text material using a de- 
vice to be marketed in 1955. No mention is 
made of possible applications to cartography but 
further development of the machine envisages a 
high-speed means of reproduction. ) 


AN EARLY BUREAU OF LONGITUDE: 
PEIRESC IN PROVENCE. Seymour L. 
Chapin. Navigation, Vol. 4, No. 2, June 1954. 
(Brief biography and general discussion of the 
achievements of a little-known scientist in the 
field of astronomy.) 


THE OFFICIAL UNITED STATES WALL 
MAP. Our Public Lands, Vol. 4, No. 3, July 
1954. (Provides a detailed description of the 
map, the background and history of its produc- 
tion, and describes the techniques employed in 
getting out the 1953, or first post-war edition.) 

FOURTY-SEVENTH ANNUAL MEETING, 
CANADIAN INSTITUTE OF SURVEYING 
AND PHOTOGRAMMETRY, 1954. The Ca- 


nadian Surveyor, Vol. 12, No. 3, July 1954. 
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ARTICLES 


(Most of issue is devoted to proceedings of an- 
nual meeting and general facts concerning or- 
ganization including revised constitution and by- 
laws and membership list. ) 


THE CURRENT SURVEY PROBLEM IN 
NORTHEASTERN BRITISH COLUMBIA. 
A. H. Ralfs. The Canadian Surveyor, Vol. 12, 
No. 4, July 1954. (The intensification of oil 
prospecting in this area has given rise to many 
surveying problems the backgrounds of which 
and the solutions are discussed in this article.) 


MAPS. Walter W. Ristow. The Library of 
Congress Quarterly Journal of Current Acquisi- 
tions, Vol. 11, No. 4, August 1954. (This sec- 
tion, containing much interesting general infor- 
mation on maps, is actually the annual report 
of the Maps Division, Library of Congress, and 
appears in the August issue of the Journal each 
year. Single issues of the Journal are for sale 
by the Superintendent of Documents at 80 cents 
per copy. The subscription price is $2.25 per 
year. 


A RAKE’S PROGRESS, (A SURVEY OF 


YOUR INSURANCE REQUIREMENTS). 
N. B. Wilcox. The New Zealand Surveyor, Vol. 
21, No. 2, August 1954. (An amusing article 


which points up the advantages of being insured 
not only from the viewpoint of the surveyor but 
in a general way.) 


ECHOES. Col. R. A. Logan. The Canadian 
Surveyor, Vol. 12, No. 5, October 1954. (Amus- 
ing reminiscences of the adventurous life of a 
former Dominion Land Surveyor.) 


CAPT. OLIVER S. READING RETIRES 
FROM COAST AND GEODETIC SURVEY. 
The Canadian Surveyor, Vol. 12, No. 5, October 
1954. (A brief biography and a warm tribute 
to a pioneer in the field of photogrammetry. ) 


NEW PRESIDENT DEALS WITH CUR- 
RENT SOCIETY ISSUES IN INAUGURAL 
ADDRESS. William Roy Glidden, President, 
ASCE. Civil Engineering, Vol. 24, No. 11, 
November 1954. (General observations on the 
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activities of the society and the state of the pro- 
fession in general.) 


CARTOGRAPHIC AND GEOGRAPHIC AC- 
TIVITIES OF THE LEWIS AND CLARK 
EXPEDITION. Herman R. Friis. Journal of 
the Washington Academy of Sciences, Vol. 44, 
No. 11, November 1954. (A very interesting 
and well-documented account and critical survey 
of the results of this work by the explorers. This 
entire issue of the Journal is composed of essays 
on the scientific work of the expedition. ) 


Cartography 


TWO GEORGIAN MAPS OF THE FIRST 
HALF OF THE EIGHTEENTH CENTURY. 
W. E. D. Allen. Imago Mundi, No. 10, 1953. 


A CIRCULAR MAP IN A PTOLEMAIC 
MS. Heinrich Winter. Imago Mundi, No. 10, 
1953. 


THE “MURAL ATLAS” OF CAPRAOLA. 
George Kish. Imago Mundi, No. 10, 1953. 


AEGIDIUS 
MAP OF 
Enckell. 


TSCHUDIS HAND-DRAWN 
NORTHERN EUROPE. Carl 
Imago Mundi, No. 10, 1953. 

THE NORTH ATLANTIC NAUTICAL 
CHART OF 1424. Armando Cortesao. 
Mundi, No. 10, 1953. 


Imago 


THE ITALIAN CARTOGRAPHERS OF 
THE BENINCASA AND FREDUCCI FAMI- 
LIES AND THE SO-CALLED BORGIANA 
MAP OF THE VATICAN LIBRARY. Giu- 
seppe Caraci. Imago Mundi, No. 10, 1953. 


THE TYPES OF WORLD MAP MADE IN 
JAPAN’S AGE OF NATIONAL ISOLATION. 
Shintara Ayusawa. Imago Mundi, No. 10, 
1953. 


A SUMMARY OF MY STUDIES OF 
GIROLAMO DE AGELIS’ YEZO MAP. 
Chohei Kudo. Imago Mundi, No. 10, 1953. 


A STUDY OF LETTERING. G. H. S. 
Sadler. New Zealand Survey Draughtsmen’s 
Journal, Vol. 2, No. 10, August 1953. (A study 
in lettering trends based on specimens collected 
from various New Zealand draftsmen.) 


ANOTHER SIDE. (Editorial.) New Zea- 
land Survey Draughtsmen’s Journal, Vol. 2, No. 
11, March 1954. (Critical appraisal of the in- 
ferior quality of maps used to illustrate news- 
papers, magazines, and books, and a suggestion 
that the Institute take the lead in establishing 
better standards. ) 


A NEW METHOD FOR OBTAINING AN 
ORIGINAL FROM AN ENGRAVED COP- 
PER PLATE. A. G. Ogden, Head, Engraving 


SURVEYING AND MAPPING 


Branch, Hydrographic Office. The Interna- 
tional Hydrographic Review, Vol. 31, No. 1, 
May 1954. (Describes process which involves 
direct photography of the engraved copper plate 
and which produces much better results than the 
wet transfer process. ) 


PIGMENTED PROCESS TRANSFER, U. S. 
COAST AND GEODETIC SURVEY. W. A. 
Bruder, Asst. Chief, Nautical Chart Branch, 
C. & G. S. The International Hydrographic 
Review, Vol. 31, No. 1, May 1954. (Describes 
technique recently developed and which has 
proved very successful, especially in the com- 
pilation of nautical charts. 


A SEMI-GRAPHIC CONSTRUCTION FOR 
THE CONICAL ORTHOMORPHIC PROJEC- 
TION WITH ONE STANDARD PARALLEL. 
Norman Pye and G. L. Camm. Empire Survey 
Review, Vol. 12, No. 93, July 1954. (Mathe- 
matical formula with example for standard par- 


allel 40° N.) 


MAP NOMENCLATURE. L. B. Skinner. 
The Canadian Surveyor, Vol. 12, No. 4, July 
1954. (Interesting discussion of certain prob- 
lems in applying geographic names to maps.) 


URANIUM MEANS SALES—CATALOGS 
INCREASE SALES. Ernest W. Fair. The In- 
ternational Blueprinter, Vol. 27, No. 8, August 
1954. (A Salt Lake City blueprint firm builds 
business by, among other things, exploiting peri- 
odical maps of likely uranium deposit areas 
based on master maps furnished by the Atomic 
Energy Commission and the Geological Survey.) 


CRITICAL APPRAISAL OF THE VA- 
LIDITY OF STANDARD TECHNIQUES OF 
CONFORMAL MAPPING. Jenny E. Rosen- 
thal, Allen B. Du Mont Laboratories, Inc. 
Journal of the Washington Academy of Sciences, 
Vol. 44, No. 9, September 1954. (Mathemati- 
cal evaluation of the techniques. ) 


A BRIEF OUTLINE OF MAP HISTORY. 
C. E. Leikis. New Zealand Survey Draughts- 
men’s Journal, Vol. 2, No. 12, September 1954. 


NEGATIVE ENGRAVING FOR MAP PRO- 
DUCTION. Gordon B. Littlepage, Jr. The 
Canadian Surveyor, Vol. 12, No. 5, October 
1954. (An enthusiastic advocate of negative 
engraving discusses methods and media.) 


AN OCTAHEDRAL GNOMONIC PROJEC- 
TION. F. V. Botley. Empire Survey Review, 
Vol. 12, No. 94, October 1954. (Describes prop- 
erties and gives formula for construction of a 
world projection. ) 


MAKING A SKETCH SURVEY. Capt. H. 
V. Hart, R. N. R. Nautical Magazine (Eng- 
land), Vol. 172, No. 4, October 1954. (Method 
of making large-scale sketch survey to supple- 
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SURVEYING AND MAPPING NEWS 


ment small-scale chart for local navigation pur- 
poses. ) 


EXPLORERS’ MAPS: THE FAR EAST IN 
THE 16th AND 17th CENTURIES. R. 
Skelton. The Geographical Magazine, Vol. 
No. 7, November 1954. Maps. 


A. 
27, 


Control Surveys 


EVALUATION OF SQUARE ROOTS ON 
THE CALCULATING MACHINE. W. Mc- 
Rae. New Zealand Survey Draughtsmen’s Jour- 
nal, Vol. 2, No. 10, August 1953. (Describes 
two methods of evaluating square roots by ma- 
chine which require less time than consulting 
tables. ) 


GEOGRAPHICAL POSITIONS FROM 
STELLAR AZIMUTHS. C. H. Ney. Trans- 
actions American Geophysical Union, Vol. 35, 
No. 3, June 1954. (A method is developed 
whereby latitude, longitude, and azimuth are de- 
duced simultaneously from azimuth observations 
on three or more stars. ) 


SHORAN SITES. A. C. Hamilton. The 
Canadian Surveyor, Vol. 12, No. 4, July 1954. 
(Discussion of the problems that arise in select- 
ing sites and preparations necessary before the 
Shoran gear is installed for the line measure- 
ment. ) 


SHORAN CONTROLLED PHOTOGRAPHY 
IN CANADA, 1953. Manuel A. Silva. The 
Canadian Surveyor, Vol. 12, No. 4, July 1954. 
(Statistics and some details of the operations are 
provided. ) 


THE ALBERTA-NORTHWEST  TERRI- 
TORIES BOUNDARY. J. H. Holloway. The 
Canadian Surveyor, Vol. 12, No. +, July 1954. 
(A historical discussion of the establishment of 
the boundary.) 


ALBERTA-SASKATCHEWAN BOUNDARY 
SURVEYS. J. H. Holloway and J. W. Hill. 
The Canadian Surveyor, Vol. 12, No. 4, July 
1954. (A historical discussion of the establish- 
ment of the boundary.) 


RADAR CONTROLLED 
PHOTOGRAPHIC OPERATIONS IN AF- 
RICA, 1946-1952. Empire Review, 
Vol. 12, No. 93, July 1954. (Conclusion of 
article begun in No. 92 of the Review and men- 
tioned in the July-September issue of SURVEYING 
AND MAPPING. ) 


AIR SURVEY 


Survey 


CANADIAN SHORAN’ EFFORT, 1949- 
1953. J. E. R. Ross. Empire Survey Review, 
Vol. 12, No. 93, July 1954. (Conclusion of 
article begun in No. 92 of the Review and men- 
tioned in the July-September issue of SURVEYING 
AND MAPPING.) 


~I 
uw 


LEAST SQUARES. SOLUTIONS: ARE 
THEY GOOD APPROXIMATIONS TO THE 
TRUTH? H. F. Rainsford. Empire Survey 
Review, Vol. 12, No. 93, July 1954. (Mathe- 
matical discussion with analysis of practical 
cases. ) 


ADOPTION OF INTERNATIONAL NAU- 
TICAL MILE. (News announcement.) WNa- 
tional Bureau of Standards Technical News Bul- 
letin, Vol. 38, No. 8, August 1954. (Discusses 
final adoption of 1852 meters as the standard 
international nautical mile agreed upon by sev- 
eral countries in 1929 under the auspices of the 
International Hydrographic Bureau.) 


NEW LIGHT ON HIGHWAY SURVEYS. 
William F. Childs, Jr., Advisory Engineer, Mary- 
land State Roads Commission. American High- 
ways, Vol. 33, No. 4, October 1954. (Empha- 
sizes need for more careful planning of highway 
surveys and stronger tie-in’s to existing control. ) 


1953 LEVELLING ON THE MACKENZIE 
RIVER. W. G. Blakney. The Canadian Sur- 
veyor, Vol. 12, No. 5, October 1954. (Describes 
work on a line run to tie Legal and Geodetic 
elevations on the south to mean sea level of the 
Arctic Ocean on the north. 


SOME REMARKS UPON THE METHOD 
OF LEAST SQUARES. W. F. King. The 
Canadian Surveyor, Vol. 12, No. 5, 
1954. 


October 


DETERMINATIONS OF LATITUDE AND 
AZIMUTH FROM OBSERVATIONS OF AN 
UNKNOWN STAR. Andre Gougenheim. Em- 
pire Survey Review, Vol. 12, No. 94, October 
1954. (Gives mathematical formulae and dem- 
onstrates by solution of an example.) 


CONVENTIONS AND GENERALIZED 
FORMULAE FOR THE ASTRONOMICAL 
TRIANGLE. L. P. Lee. Empire Survey Re- 
view, Vol. 12, No. 94, October 1954. (Mathe- 
matical discussion. ) 


ALFONSO THE WISE. William Potter. 
Navigation, Vol. 4, No. 4, December 1954. 
(Historical and biographical sketch of the con- 
tribution by King Alfonso X of Castile, 1221-— 
1284, to the rebirth of European interest in 
astronomy. ) 


Education 


ENGINEER SHORTAGE AND NATIONAL 
SECURITY. Lenox R. Lohr. The Military 
Engineer, Vol. 46, No. 313, Sept—Oct. 1954. 
(Discussion of the alarming shortage of young 
engineers who can be mobilized for defense ac- 
tivities in the event of a national emergency.) 


SURVEY CAMP: THE UNIVERSITY OF 
NOTTINGHAM. K. R. Peattie. Empire Sur- 








vey Review, Vol. 12, No. 94, October 1954. 
(Describes methods of training, and equipment 
used 


THE TRAINING OF MULTIPLEX OP- 
ERATORS. E. D. Lawson. The Canadian 
Surveyor, Vol. 12, No. 5, October 1954. (De- 
scribes on-the-job training given in the Topo- 
graphical Survey Division, Department of Mines 
and Technical Surveys.) 


THE USE OF AERIAL PHOTOGRAPHS 
FOR THE GRADUATE THESIS. Arthur W. 
Ruff. Economic Geology, Vol. 49, No. 7, No- 
vember 1954. 


Instruments 


A NEW PHOTOGRAMMETRIC PROJEC- 
TION LENS. L. Bertele. Photogrammetria, 
Vol. 10, No. 3, 1953-1954. (Description of 
development and characteristics of the “Re- 
progon” lens. 


MAPPING EQUIPMENT IN THE PHO- 


TOGRAMMETRICAL BRANCH. PART I, 
EARLY DAYS. G. T. Railton. New Zealand 


Survey Draughtsmen’s Journal, Vol. 2, No. 11, 
March 1954. (Describes equipment, and man- 
ner in which employed.) 


MEANS OF IMPROVING THE USE OF 
DESK CALCULATING MACHINES WITH 
SPECIAL REFERENCE TO APPLICATIONS 
IN PHOTOGRAMMETRY. A. M. Wassef. 
Photogrammetric Engineering, Vol. 20, No. 4, 
September 1954. 


SYMPOSIUM ON NEW DEVELOPMENTS 
IN PHOTOGRAMMETRIC EQUIPMENT 
1949-1954. Various authors. Photogrammetric 
Engineering, Vol. 20, No. 4, September 1954. 
(A group of eighteen papers on the subject by 
different authors compiled by Albert L. Nowicki, 
Army Map Service.) 


MAPPING EQUIPMENT IN THE PHOTO- 
GRAMMETRICAL BRANCH. PART II, RE- 
CENT TIMES. G. T. Railton. New Zealand 
Survey Draughtsmen’s Journal, Vol. 2, No. 12, 
September 1954. (Describes equipment now in 
use in the Survey.) 


THEODOLITE FOUND USEFUL IN HY- 
DRAULIC TESTING. A. F. Lehman, Re- 
search Associate, and J. M. Robertson, Professor 
of Engineering Research. Civil Engineering, 
Vol. 24, No. 11, November 1954. (Describes 
tests at a water tunnel for determining the force 
on a body by measuring its displacement when a 
load was applied.) 


NEW ALIDADE MAKES PLANE-TABLING 
AN EASY TASK. New Products section. 
Engineering News-Record, Vol. 153, No. 23, 


SURVEYING AND MAPPING 


Dec. 2, 1954. (Illustrated description of alidade 
offered by Kern Instruments, Inc., which per- 
mits reading of horizontal and vertical distances 
without time-consuming calculations and has a 
built-in drafting machine-type plotting device. 


Prope rty Surveys 


THE MAORI ACCEPTS EUROPEAN LAW. 
J. K. Woodley. New Zealand Survey Draughts- 
men’s Journal, Vol. 2, No. 10, August 1953. 
(Historical discussion of the change-over from 
native communal land-holding to Crown con- 
trol. ) 


SURFACE MEASUREMENTS WITH 300’ 
STEEL TAPES. Lt. Col. H. A. Johnson. The 
Australian Surveyor, Vol. 15, No. 1, March 
1954. (A discussion of catenary measurements 
and description of a 3rd order or lower grade of 
catenary measurement within the scope of most 
surveyors. ) 


BOUNDARIES. W. A. Dowd. New Zea- 
land Survey Draughtsmen’s Journal, Vol. 2, No. 
11, March 1954. (Offers definition and dis- 


cusses various kinds of boundaries.) 


NOTES ON TRAVERSING WITH SUB- 
TENSE BAR. Z. M. Michalski. Empire Sur- 
vey Review, Vol. 12, No. 93, July 1954. 
(Mathematical appraisal of accuracy obtained by 
method considered useful for practical field work. 
Suggests desirability of manufacture by instru- 
mentmakers of cheaper wooden subtense bars for 
ordinary surveying. ) 


NORTHERN QUEBEC AND THE LAND 
SURVEYOR. Armand Dumas. The Canadian 
Surveyor, Vol. 12, No. 4, July 1954. (Historical 
discussion of the contribution of the land sur- 
veyor to the economic development of the 
region. ) 


THE USE OF MODERN THEODOLITES 
FOR TITLE SURVEYS. (Anonymous; corre- 
spondence.) The New Zealand Surveyor, Vol. 
21, No. 2, August 1954. (The author states: 
“I look forward to the day when a more intelli- 
gent use of our instruments will lead to better 
work done at less cost in money, time, and phys- 
ical strain.”’ ) 


EASEMENTS. W. A. Dowd. The New 
Zealand Surveyor, Vol. 21, No. 2, August 1954. 
(An address to the Auckland Branch of the Sur- 
veyors’ Institute by the Examiner of Titles in 


the Land and Deeds Office of New Zealand. 


CADASTRAL MAPPING: “NEW LOOK” 
IN CANTERBURY. J. A. Hayward. New 
Zealand Survey Draughtsmen’s Journal, Vol. 2, 
No. 12, September 1954. (General discussion. ) 


SURVEY, HOLDING, OR COMPROMISE. 
(Editorial.) New Zealand Survey Draughts- 





SUR 


men’s 
(Disc 


maps. 


EA 
i 2 
12, ! 


sion. 


SN 
M. G 
Octol 
Wash 
sion | 


Act ¢ 


FI 
LON 
Low. 
vemb 
devic 
readi 


W. I 
No. 
the | 


aeria 


PER 
Ofte 
1954 
phy 

plorz 
zuela 


R! 
IRA 
PH( 
Agri 
tions 


L. 
20,0 
Fran 
1956 
20,0 


M 
Pitn 
+ pl 
Bool 


A 
TR 
PR( 
B. 1 


.PPING 


alidade 
ch per- 
listances 
i has a 


device. 


VY LAW. 
raughts- 
t 1953. 
er from 


vn con- 


‘H 300’ 
n. The 
March 
irements 
grade of 
of most 


w Zea- 
. 2, No. 
ind dis- 
1 SUB- 
ire Sur- 
y 1954. 
ained by 
Id work. 

instru- 


bars for 


LAND 
Janadian 
listorical 
and sur- 


of the 


ILITES 
$: corre- 
or, Vol. 
r states: 
e intelli- 
to better 


nd phys- 


1e New 
ist 1954. 
the Sur- 
Titles in 
land. 

LOOK” 
d. New 
, Vol. 2, 
cussion. ) 


OMISE. 
Jraughts- 


SURVEYING AND MAPPING NEWS 


men’s Journal, Vol. 2, No. 12, September 1954. 
(Discussion of possible improvement in cadastral 
maps. 


EARLY SURVEYS IN SASKATCHEWAN. 
C. T. Helstrom. The Canadian Surveyor, Vol. 
12, No. 5, October 1954. (Historical discus- 
sion. 


SMALL TRACTS IN ALASKA. 
M. Gustafson. Our Public Lands, Vol. 4, No. 4, 
October 1954. Bureau of Land Management, 
Washington, D. C. (Brief history and discus- 
sion of leasing in Alaska under the Small Tract 
Act of June 1, 1938.) 


George E. 


FINDING ANGLE-READING ERRORS IN 
LONG TRAVERSES (Field Hints). Dana E 
Low. Civil Engineering, Vol. 24, No. 11, No- 
vember 1954. time-saving 
device for discovering point of error in an angle 


Describes simple, 


reading. 


Topography 


THE ALBERTA MAPPING PROJECT. T. 
W. Dalkin. The Canadian Surveyor, Vol. 12, 
No. 4, July 1954. (Describes the operations of 
the program to completely map the province by 
aerial photography begun in 1949. 


JUNGLE NO BARRIER TO AERIAL MAP- 
PERS OF CERRO BOLIVAR. Thomas C. 
Oftelie. Civil Engineering, Vol. 24, No. 7, July 
1954. (Tells of contribution of aerial photogra- 
phy and photogrammetry in speeding the ex- 
ploration and development of the great Vene- 
zuelan iron ore deposits. ) 


ADVANCES IN GEOLOGICAL SURVEY 
PHOTOGRAMMETRIC TECHNIQUES. C. 
H. Davey. Photogrammetric Engineering, Vol. 
20, No. 4, September 1954. (Describes an inte- 
grated program of improvement in photogram- 
metric techniques applied to topographic map- 
ping. 


AERIAL SURVEY REQUIREMENTS FOR 
SOIL SURVEY FIELD OPERATIONS. C. L. 
W. Swanson. Photogrammetric Engineering, Vol. 
20, No. 4, September 1954. (Summarizes re- 
sults of a study of the subject made on the basis 
of returns of questionnaires from individuals and 
organizations concerned with soil surveys. ) 


THE HEIGHT CLOSING ERROR IN MUL- 
TIPLEX BRIDGES CAUSED BY NON-FLAT 
DIAPOSITIVES. H. Kading. Empire Survey 
Review, Vol. 12, No. 94, October 1954. (Mathe- 
matical discussion. 


WORLD AIR PHOTO COVERAGE, 1953. 
Kirk H. Stone. Photogrammetric Engineering, 
Vol. 20, No. 4, September 1954. (A survey of 
world-wide coverage, illustrated by a map and 
listing sources where much of the coverage may 
be purchased by the private user. 


MAPPING MOUNT KENYA. W. D. C. 
Wiggins. Empire Survey Review, Vol. 12, No. 
94, October 1954. (An illustrated article de- 
scribing the accomplishment of a very difficult 
topographic operation. 


AERIAL PHOTO ANALYSIS OF PERMA- 
NENTLY FROZEN GROUND. R. C. Sager. 
The Canadian Surveyor, Vol. 12, No. 5, Octo- 
ber 1954. (Discussion of the characteristics of 
terrain in permafrost areas. ) 


BOOKS AND PAMPHLETS 


REPORT TO THE GOVERNMENT OF 
IRAO ON THE APPLICATION OF AERIAL 
PHOTOGRAPHY TO SURVEYS. Food and 
Agricultural Organization of the United Na- 
tions. (FAO Report No. 182.) 34 pp. 


LA NOUVELLE CARTE DE FRANCE AU 
20,000°, SON UTILITE, SON EXECUTION. 
France, Institut Geographique National. Paris 
1950, 156 pp. (The new map of France at 
20,000. French text.) 


MAP INTERPRETATION. G. H. 
Pitman & Sons, London, 1952. xi and 204 pp., 
+ plates, 14 figs. $3.25. (Available at British 
Book Centre, 122 E. 55th Street, New York.) 


Dury. 


A NEW MAP OF THE WORLD: THE 
TRYSTAN EDWARDS HOMALOGRAPHIC 
PROJECTION. ‘Trystan Edwards. London, 
B. T. Batsford, 1953, 18 pp., maps. 


THE GEODIMETER MEASUREMENT OF 
THE RIDGE WAY AND CAITHNESS BASES, 
1953. I. Mackenzie. London, HMSO, 1954. 
+8 pp. (Great Britain. Ordnance Survey. Pro- 
fessional papers. New series, No. 19.) 


MANUAL OF MULTIPLEX MAPPING. 
Australia, Royal Australia Surveying Corps, Mel- 
bourne, 1953. 88 pp. 


ELEMENTS OF SURVEYING. U. S. De- 
partment of the Army, TM 5-232. October 
1953. Washington, Government Printing Office, 
1954. 233 pp. 


TOPOGRAPHIC SURVEYING. 
partment of the- Army, TM 5-234. 
1953. 
1954. 


U. S. De- 
October 
Washington, Government Printing Office, 


280 pp. 
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INTER-GOVERNMENTAL ORGANIZA- 
TIONS: MEANS FOR FURTHERING THE 
COMPLETION OF THE INTERNATIONAL 
ONE-MILLIONTH MAP OF THE WORLD. 
United Nations. Economic and Social Council 
Report by the Secretary-General. (New York) 


1953. 17 pp. mimeographed, map. (General. 
E/2376. 5 March 1953. Fifteenth Session, 
Item 21. 


AUTOMATIC DIGITAL CALCULATORS. 
Andrew Donaly Booth. London, Butterworth’s 


Scientific Publications, 1953. 230 pp. 


SPECIAL SURVEYS. U. S. Department of 
the Army, TM 5-235. October 1953. Wash- 
ington, Government Printing Office, 1954. 301 
pp. 


NOTIONS SUR LES'- PROJECTIONS 
EQUIVALENTES (CANEVAS DE CARTES 
GEOGRAPHIQUES QUI CONSERVENT 


LES AIRES ELEMENTAIRES. (Cetre Belge 
de navigation no. 13. Bruxelles, Office de pub- 
1954. 31 pp. 


licite, s. a., 
French text. 


(Map projections. 


INTRODUCTION A L’ETUDE DE PROB- 
LEMES POSES AUX CARTOGRAPHES PAR 
LES NAVIGATEURS. (Cetre Belge de navi- 


gation no. 12. Jacques F. Cox. Bruxelles, 
Office de publicite, s. a., 1954. 82 pp. (Navi- 
gational problems in cartography. French text.) 

GLOBAL RELATIONS OF THE UNITED 


STATES. S. Whittemore Boggs. The Depart- 
ment of State Bulletin, Vol. 30, No. 781, June 
14, 1954. Maps. 


BIBLIOGRAPHIE CARTOGRAPHIQUE 
INTERNATIONALE, 1951-1952. Paris, Ar- 
mand Colin, 1954. 876 pp. (French text.) 

HANDBOOK OF GRAPHIC PRESENTA- 
TION. New York, The Ronald Press Co., 
1954. 316 pp. (See “Books in Review,” this 
issue of SURVEYING AND MAPPING.) 

EFFECTIVE PHOTOGRAPHIC 
Oil Map Association, Los 


SLIDES 
Angeles, July 1954. 


DISTINCTIVE 


Explored Areas of Arthropod-borne Viral In- 
fections is the title of Plate 13 of the “Atlas of 
Diseases” which the American Geographical 
Society is issuing serially. The map is described by 
Dr. Jacques May in the July 1954 Geographical 
Review. “The current map in the Atlas of Dis- 
eases,” he writes, “is a timid humble step toward 
establishing . . . a relationship between the geo- 
graphical environment and the occurrence of 
human cerebral pathology caused by viruses.” 
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12 pp. (Offers partial reprint of article and 
tables by Arthur H. Robinson in January—March 
1950 issue of SuRVEYING AND MAPPINc.) 

MULTIPLEX MAPPING. 
the Army, TM 5-244. 
pp. 

A DESCRIPTION OF 
VEY LARGE SCALE 
Ordnance Survey. 


Department of 
Washington, 1954. 176 


ORDNANCE SUR- 
PLANS. Great Britain, 
Chessington, 1954. 21 pp. 


SOME REMARKS ON THE COMPUTA- 
TION AND ADJUSTMENT OF LARGE SYS.- 
TEMS OF GEODETIC TRIANGULATION. 
W. Baarda. Report presented at the tenth Gen- 
eral Assembly of the International 
of Geodesy in Rome, 1954. 
commissie 
Publicatie. 


Association 
Netherlands. Rijks- 
graadmeting en waterpassing 
47 pp. 


yoor 


NEW ZEALAND, DEPARTMENT OF 
LANDS AND SURVEYS, 1954. Government 
Printer, Wellington, 1954. 18 pp. 


ASIA EAST BY SOUTH. Joseph E 
Spencer. John Wiley & Sons, Inc., New York 
16, N. Y., 1954. 453 pp. $8.50. (Cultural 


geography of Asia by the chairman of the De- 
partment of Geography, University of Cali- 
fornia. 


PHOTOGRAPHIC INTERPRETATION 
KEYS: A SYSTEMATIC CLASSIFICATION 
OF RAILROAD AND HIGHWAY BRIDGES 
(Preliminary edition.) U. S. Naval Photo- 
graphic Interpretation Center. Washington, 
1954. 87 pp. 


GRAPHICS IN ENGINEERING AND SCI- 
ENCE. A. S. Levens. John Wiley & Sons, 


Inc., New York, 1954. viii and 696 pp. Illus 
$7.00. 

PHOTOGRAMMETRY. THE EVALUA- 
TION AND CALIBRATION OF PHOTO- 


GRAMMETRIC SYSTEMS. Benjamin J. Bret- 
tler. Boston, Edgerton, Germeshausen & Grier, 
Inc., 1954. 367 pp. (EG&G Report No. 1140. 

—Lyman D. Lynn 


RECENT MAPS 


He cautions that the present map (as previous 
ones) represents “‘a census of what is known, not 
a picture of what occurs.” Dr. May hopes that 
“the compilation may be useful, not only to the 
present-day reader, who will perceive at a glance 
the known distribution to date, but also to the 
reader many years hence, who may compare our 
knowledge with what is then known. It is hoped, 
too, that a pattern of geographical correlation will 


emerge in later years which may help to throw 
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light on the nature of the viral neurotropic in- 
fections.” Plate 13 may be purchased from the 
American Geographical Society, Broadway at 
156th St., New York City. The price is $1.25 
folded, and $1.50 unfolded. 


A Population Distribution Map of South Africa, 
1951, was published in 195+ by the Government 
Printer, Pretoria, Union of South Africa. The 
population map project, proposed and directed by 
Dr. J. H. Moolman, was sponsored and organized 
by the Natural Resources Development Council 
and financed by the National Council for Social 
Research. “The project was undertaken jointly 
by various Government Departments and Univer- 
sities. Population data were based on enumer- 
ators subdistricts. Fieldwork involving the 
mapping of the population in each subdistrict on 
a scale of 1:250,000.” Distribution is shown 
by dots of various sizes and colors. The latter 
differentiate population groups, i.e., 
“Europeans,” “Coloureds,” “Asiatics,” and ‘“Na- 
tives.” The map is at the scale of 1: 1,500,000, and 
is printed on two sheets each measuring approx- 
imately 42 by 28 inches. 


serve to 


Agro-Economic Map of South Africa shows 
eleven land-use areas as well as the boundaries 
of Census Divisions. It was published by the 
Division of Markets, [South 
African] Department of Agriculture, and printed 
at Pretoria, in 1953, by the Government Printer. 
The map, which is at the scale of 1: 1,500,000, is 
on two sheets each measuring 


Economics and 


38 by 25 inches. 


A four-sheet map, at the scale of 1:25,000, 
presents the Cape Peninsula, including the city of 
Capetown and its environs. It shows physical 
features, vegetation types, recreation 
grounds, Nature Reserve boundaries, orchards, 
vineyards, and gardens, as well as railroads, 
roads, post offices, prominent buildings, light- 
houses, and built-up areas. The map was com- 
piled by the [South African] Trigonometrical 
Survey, and printed at Pretoria in 1952 by the 
Government Printer. 


major 


The Department of the Surveyor-General, 
Salisbury, S. Rhodesia, published in 1954 a 
hypsometric relief map of Rhodesia and Nyasa- 
land. Federal, territorial, and other administra- 
tive boundaries are shown. The map measures 
22% by 20 inches and is at the scale of 1:3,000,- 
000. 


Congo Belge, Organisation Territoriale au 1 
Janvier 1954, shows major and minor adminis- 
trative subdivisions of the Belgian Congo and the 
Territory of Ruanda-Urundi. It was published, 
at the scale of 1:3,000,000, by Institut Geo- 
graphique du Congo Belge. In addition to 
boundaries, administrative centers of provinces, 
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districts, and territories are shown. The map, 
which is uncolored, measures 28 by 28 inches. 


Carta Proviséria dos Solos, by D. H. G. 
Gouveia and A. L. Azevedo, shows the distri- 
bution of some 20 or more soil types in the 
Portuguese province of Mozambique. The map, 
which is a provisional one, was published in 1954 
by the Department of Soils, [Mozambique] 
Centro de Investigacgao Cientifica Algodoeira. 
It is at the scale of 1:2,000,000 and measures 38 
by 24 inches. 


Agricultural aspects of French West Africa are 
presented on Carte Agricole de l’Afrique Oc- 
cidentale Francaise, published in 1954 by Di- 
rection de la Documentation, Secrétariat Gén- 
éral du Gouvernement [France]. Eleven dif- 
ferent climatic and botanical zones are differenti- 
ated by color gradations. Northern and south- 
ern extents of various crops and animals are also 
delimited. The map is at the scale of 1:5,000,- 
000 and measures 22 by 31 inches. 
piled by G. Bahry and 


Géographique National. 


It was com- 
printed by I'Institut 


Northern Africa was presented as a supple- 
ment to the December 1954 National Geographic 
Magazine. At the scale of 1:7,500,000, and 
measuring 41 by 29 inches, the map extends from 
below the Equator to the port city of Trieste, 
now part of Italy. It embraces the entire 
Mediterranean and almost all the Near East. 
Large-scale insets show the Eastern Mediter- 
ranean lands and the Nile Delta and Suez Canal. 
Extra copies of the map may be ordered from the 
National Geographic Society, Washington 6, 
D. C., at 50 cents per copy on paper, or one 
dollar per copy on fabric. 
listing 9,019 place 
twenty-five cents. 


Indexes to the map, 
names, are available at 


The Survey Department, Federation of Malaya, 
published in 1953 a Coronation Souvenir Map 
of Malaya, at the scale of 1:950,400. 
arms of 


Coats of 
various sultans, and scenes depicting 
various activities and products of the country, 
decorate the borders of the sheet. The map 
shows international and state boundaries, spot 
elevations, rivers and streams, main roads, and 
railways. The sheet measures 36 by 29 inches. 


Malaya Land Utilization Map was also pub- 
lished by the Survey Department in 1953. It 
measures 35 by 27 inches and is at the scale of 
1: 760,320. Color designations delimit areas of 
rubber, rice, coconut, oil palm, pineapple, and 
miscellaneous cultivation, as well as mining lands 
and forest reserves. 


Two maps, showing certain aspects of Great 
Britain’s population, were published in 1954 by 
the Director General of the [British] Ordnance 
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Survey, Chessington, Surrey. The first bears the 
title Population Changes by Migration, Scotland 
1938-47: England and Wales 1939-47. Popu- 
lation Total Changes Scotland 1938-47: England 
and Wales 1939-47 is the title of the other. Both 
maps are at the scale of 1:625,000 and are 
printed on two sheets each measuring 32 by 40 
inches. 


A Geological Map of Newfoundland was pub- 
lished in 1954 by the Mines Branch, Geological 
Survey, Newfoundland Department of Mines and 
Resources. Fifteen different series ranging from 
pre-Cambrian to Pennsylvanian are mapped. 
The scale of the map is 1: 760,320 and the di- 
mensions 33 by 28 inches. A small inset shows 
the Geological Map coverage of Newfoundland. 


Mapa de Costa Rica and Costa Rica Sistema 
de Telecommunicaciones were published in 1954 
by Instituto Geografico de Costa Rica, San Jose. 
Both are at the scale of 1:700,000 and measure 
19 by 22 inches. The former shows generalized 
relief, by means of color gradients, railroads, 
roads, provincial and international boundaries, 
and several classes of populated places. 

Telegraph, telephone, and 
radio stations are 
munications map. 


cable lines, and 
presented on the telecom- 
An enlarged inset shows the 
more detailed network in the Meseta Central. 


A contoured relief map of the island of Puerto 
Rico was published in 1954 by the U. S. Army 
Map Service. The scale is 1:250,000 and the 
contour interval 100 meters. Several classes of 
roads, railroads, airports, populated places, as 
well as district and municipal boundaries are 
The map is based on the 1:240,000 
scale U. S. Geological Survey map, which in turn 
was compiled from the 1:30,000 scale maps of 
Puerto Rico. 


shown. 


‘ 
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Outdoor Play Places of California carries the 
subtitle “a cartographic map of the outstanding 
recreational areas of the Golden State.” De. 
signed by Lowell Butler, and copyrighted in 1954 
by the Automobile Club of Southern California 
this colorful map locates 316 pleasure spots 
Each place is identified by a number on the map, 
and keyed to a brief descriptive note on the 
marginal space around the map proper. Play 
places are grouped by type such as “for the 
grandeur gazer,” “for the angler,” “‘for the snow 
sport,” etc. Descriptive notes are by William 
Webb and Phil Townsend Hanna. Sketches 
illustrating various types of recreation add color 
to the map. The scale is approximately 1:1, 
200,000 and the dimensions of the sheet are 4) 
by 36 inches. 


Three maps of the State of Missouri, at the 
scale of 1:500,000, were published recently by 
the Geological Survey, U. S. Department of the 
Interior. The first is a base map with country 
boundaries, and survey grid, towns and cities 
and drainage pattern. Highways and contour 
lines (interval of 200 feet) are added to the 
second map. On the third, hypsography is 
graphically shown by color shading. All the 
maps measure approximately 42 by 48 inches 


Historical highlights of the past 300 years are 
pictured on a map entitled Northampton, 1654 
1954, copyrighted in 1954 by Play Days of 
Florence, Mass. It is described as “a picture 
map of a New England city, ‘old in years, young 
in spirit, rich in heritage.’ Reminders of its 
early days, highlights in its history and growth, 
landmarks of its distinction. A modern county 
seat, rich in culture and commerce, pictorially 
presented for those who learn by looking.” The 
map measures approximately 17 by 22 inches 


—WALTER Ww. RisTow 


The “Autocrat” and the Stereoscope 


We are looking into stereoscopes as pretty toys and wondering 
about the photograph as a charming novelty, but before another 
generation has passed away it will be recognized that a new epoch 
has started in the history of human progress. 


In the light of subsequent developments it is interesting to read the account by 


OutveR WENDELL 1875 


Ho_MEs, 


inventor, 


prophet, and poet Holmes of his return from New York after an unsuccessful attempt to find any- 


body interested in exploiting his stereoscope. 


One can only guess what he would say today if he 


could realize how extensively the principle has been employed in photo-interpretation and map- 


ping. 


Picture the “autocrat” with one eye red and the other eye green fascinated with a mullti- 


lex, or standing in wonder and admiration before a modern stereoplotter. 
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Books in Review 


GEORGE DAVIDSON: PIONEER 
WEST COAST SCIENTIST. Oscar 
Lewis. University of California Press, 


Berkeley, Calif., 1954. 146 pages. $3.50. 


George Davidson 1825-1911 geodesist, 
geographer, and astronomer, by the end of the 
19th century was regarded as the dean of West- 
ern scientists, and it is said that for 60 years he 
was the most widely known scientist on the 
Pacific Coast. 
that did not interest him. He was a prolific 
writer and public speaker, and some 260 of his 


Henry R. 


many 


There were few things scientific 


publications have been recorded. 
Wagner wrote of him that “in 
he was the most remarkable man that has ever 
lived in California.” 

Although born and educated in the East, he 
went to California in 1850 and, with the ex- 
ception of 7 years during the Civil War period, 


respec ts 


he spent the remainder of his life on the West 
Coast. He was familiar with every mile of the 
Pacific Coast of the United States, and doubt- 
less knew this whole area more intimately than 
any other man ever did or probably ever will. 

Davidson joined the U. S. 
1845 and a few years later he and three other 
employees volunteered to go to the West Coast 


Coast Survey in 


on their small salaries and serve for at least 1 
year, doing whatever manual work was neces- 
sary. Davidson was in charge of this group. 
They arrived in California in 1850, at the height 
of the gold rush; unskilled laborers were getting 
$10 a day. 


astronomy 


The principal work of the party was 
and triangulation. this 
on Davidson was continually engaged in Coast 
Survey activities on the Coast, with his head- 


From time 


quarters in San Francisco where he later made 
his home. 

One of Davidson’s outstanding accomplish- 
ments was the compilation of his Directory for 
the Pacific Coast, first published in 1858 but 


rewritten and revised by him in three sub- 
sequent editions. This was the first Coast Pilot 
for the Pacific Coast and it contained much 


original geographical, historical, and geographic- 
name information which has been omitted from 
modern Coast Pilots. This directory became 
known as “Davidson’s Bible.” It went far be- 
yond fulfilling its primary purpose; it discussed 
the geographic names, in which Davidson from 
the beginning showed a keen interest, and gave 
their origins and meanings. Davidson had be- 
come a recognized authority on the voyages of 
the early explorers of this area and in this book 
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he traced their routes and evaluated their ob- 
servations and charts. The historical part of 
the work was the most comprehensive to date 
and remains an extremely valuable source of 
information on the subject. 

In 1867 Davidson made a reconnaissance of 
the Alaska coast and his 140-page published 
report is said to have greatly influenced the 
subsequent purchase of that territory; this report 
became the first Coast Pilot of Alaska. 

He was indefatigable in his official duties but 
his interest in all things scientific was so great 
and he had so much energy that his outside 
activities were almost without number and he 
is perhaps best known for them. In 1879 he 
astronomical 
servatory; it was the first one on the West Coast 
and perhaps the first west of the Mississippi; 
he maintained it for a quarter of a century. 
He became acquainted with James Lick, the 
financier, whom he interested in astronomy and 
was primarily responsible for influencing Lick 
to finance the construction of the famous Lick 
Observatory. 


established his own private ob- 


Davidson was a member of and active in too 
to mention. He was 
elected president of the California Academy of 
Natural Sciences in 1871, a position which he 


many scientific societies 


He was one of 
the founders of the Geographic Society of the 
Pacific and served as its president from its 
founding in 1881 until his death. 


held continuously for 16 years. 


He had long 
been interested in earthquakes and when the 
Seismological Society of the Pacific was founded 
in 1906 as a result of the earthquake of that 
year, Davidson became its first president and 
continued in that office until his health forced 
him His scientific renown was not 
limited to the West Coast; as early as 1853 he 
became a life member of the Academy of Natu- 
ral Sciences at Philadelphia; in 1866 he became 
a member of the American Philosophical So- 
ciety at 1874 he 
elected a member of the National Academy of 
Science at Washington. 


to resign. 


Philadelphia; and in was 


Davidson was associated with the University 
of California for nearly 40 years, being first ap- 
pointed in 1870 as nonresident professor of 
geodesy and astronomy; he was a member of 
the Board of Regents 1877-84; and finally in 
1898 he 


and for 


was appointed professor of geography 
7 years was an active member of the 
faculty. 

Many geographic features on the West Coast 
and in Alaska have been named in honor of 
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Davidson; indeed, it has been said that no other 
man has been equally so honored within this 
area. No doubt the best known of these features 
is Mt. Davidson, the highest point in San Fran- 
cisco, where sunrise E services are held. 
There are two other Mt. Davidsons named for 
him, one in the Aleutian 
western Nevada. 


ster 





Islands and one in 
A few of the other features 
named for him are Davidson Glacier in South- 
Alaska, Range in northern 
Alaska, and Davidson Seamount, a submarine 
mountain off the California coast. 

The author, Oscar Lewis, lives in San Fran- 
cisco and has been writing since 1930. He is 
best known for his historical novels of the West, 
some of the most recent being Sea Routes to the 
Gold Fields, California Heritage, and Sagebrush 
Casinos. Apparently the reviewed book is his 
first attempt at biography. 


east Davidson 


This is a compe- 
tently written biography and the author has 
apparently consulted most of the source ma- 
terial available. Although the biography is in- 
teresting, reads easily, and presents an ade- 
quate picture of a near-great man, to this re- 
viewer the author seems to have just missed 
much of the challenge and excitement of the 
early life of Davidson surveying along an almost 
unknown coast and in an area where he was 
faced at every turn with hardship and the 
for The book is 
slightly repetitive in a few places but this is no 
doubt due to the way the author has arranged 
the material. 


necessity improvisation. 


The author has also been lead 
into misspelling a few*geographic names taken 
from unverified 


Tatersh 


early sources—for example, 


Island should be Tatoosh Island. 
K. T. ApAMs 
La Mesa, Calif. 


PHOTOGRAPHIC MEASURE- 
MENTS, PROBLEMS AND _ SOLU- 
TIONS. Gomer T. McNeil. Pitman Pub- 
lishing Corp., New York, Toronto, London. 
1954. Illustrated. $5.00. 

The title of this book might equally as well 
have been “101 Keys to Metrical Photography” 
as it consists of 101 numerical problems en- 


252 pages. 


countered in photogrammetry, together with 
their solutions, equations, illustrating diagrams, 
and guiding comments. 

The scope of the presentation is aptly de- 
scribed in the author’s preface: “The problems 
and solutions are presented for the combined 
use of the photographer, photographic inter- 
preter, and the photogrammetrist. The 
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problem is reduced to the lowest common de- 
nominator for simplicity of operation. . . . The 
purpose of this handbook is not to derive for- 
mulas or discuss the detailed ramifications of 
the subject matter encompassing each problem. 
The purpose is to present the basic related 
fundamentals of photographic measurements, 
If the reader desires to increase his knowledge 
and application of photographic measurements, 
he will acquaint himself with the theory and 
details of the subject matter by consulting the 
many books and periodicals listed in the refer- 
ence section. Various tables are presented 
to support the formulas since it has been found 
that such a handy reference is not often con- 
veniently available.” 

A few examples of the types of problems pre- 
sented are: the cosine-fourth law, focal length 
of a combination of lenses, photographic char- 
acteristic curve, height for 
scopic vision, space coordinates of objects from 
photographs, the scale-point method of tilt de- 
termination, height 


minimum stereo- 


sea wall) from an oblique 
photograph, the Canadian grid, flight planning, 
and heights from shadows. 

The simplicity of presentation results to a 
large extent from the unusual arrangement of 
the material as well as from the very large num- 
ber of vivid illustrations and drawings, credited 
to C. The 
mode of presentation of each problem is similar 
to that of a geometry problem in a high school 
textbook. The problem is headed with a bold- 


G. Mares, the author’s associate. 


face serial number (the pages are not num- 
bered Immediately following are the head- 
ings “To Find,’ “Given,” “(To) Measure,” 


“Formula,” “Numerical Example,” and “Notes.” 
A. brief 


may aid in evaluating the book. 


review of the author’s experience 
Mr. McNeil is 
a graduate of Syracuse University in civil engi- 
neering, having studied photogrammetry under 
Dr. Earl Church. He worked for several years 
for the Tennessee Valley Authority, spending 
much of this time with the well-known photo- 
grammetrist, Ralph O. Anderson. During 
World War II, and for a period thereafter, he 
served with the Photo Interpretation Center of 
the Navy, where Mr. Anderson also served as 
consultant and Since 1952 he has 
served as president of Photogrammetry, In- 
corporated, Silver Spring, Md., which firm has 
engaged almost 


instructor. 


completely in 
photogrammetry, and research. 
The book is carefully prepared and well 
written. It constitutes a reliable handbook for 
a quick reference to the appropriate numerical 
solution of practically every type of photogram- 
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metric problem. Although the data are not in- 
tended to replace photogrammetric experience, 
the efforts of the photogrammetrist can be made 
more productive through the use of this handy 
reference. 

G. C. TEWINKE!I 
U. S. Coast and Geodetic Survey 


HIGHWAY ENGINEERING. Laurence 
I. Hewes (late Chief, Western Headquar- 
ters, U. S. Bureau of Public Roads) and 
Clarkson H. Oglesby (Professor of Civil En- 
gineering, Stanford University). John 
Wiley & Sons, Inc., New York, N. Y. 1954. 
628 pages. $8.00. 


This excellent treatise on highway engineer- 
ing retains many of the essentials as set forth in 
the two classic volumes of Dr. Hewes’ American 
Highway Practice (1941). Professor Oglesby 
has edited these excerpts to bring them up to 
date and has added chapters on Planning, Eco- 
nomics, Highway Systems and Organizations, 
Finance, and Traffic Engineering, which were 
not in the original publications. 

There are phases of construction practice 
which have become highly specialized and can- 
not be treated in detail in a book of this gen- 
Professor Oglesby 


sources of 


eral nature. has provided 
information 


The two orig- 


references to reliable 
where details may be obtained. 
inal volumes included about 1,000 pages and 
contain many details of value which will al- 


Dr. Hewes 


culverts 


ways be used as standard references. 
included designs for and 
roadway structures. Professor Oglesby makes 
reference to the Standard Plans for Highway 
Bridge Structures, 1953, recently issued by the 
Bureau of Public Roads. 


The present volume includes very little in- 


numerous 


formation on surveys although the fundamen- 
tals are concisely set forth. There are several 
excellent handbooks on the subject which may 
be used by surveyors engaged in this phase of 
highway work. One recent publication is en- 
titled Highway Curves by Ives and Kissam. 
Professor Oglesby does not mention the use of 
State standard plane coordinates for control nor 
the Standards of Accuracy for Highway Sur- 
veys as promulgated by the American Congress 
on Surveying and Mapping. No doubt he be- 
the well equipped highway 
knows all about these modern features. 
On the subject of toll highways, the argu- 


lieves surveyor 


ments of engineers opposed to them are sum- 
marized but none of the arguments of highway 
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engineers who favor this method of financing 
are quoted. However, Professor Oglesby makes 
reference to Toll Roads and the Problem of 
Highway Modernization, by Owen and Dearing, 
which adequately covers the entire subject. 

Considerable space is given to the use of 
aerial photography in reconnaissance. Many 
highway surveys are necessarily of short length 
and the cost of a special aerial survey cannot 
be justified. Highway engineers may do well 
to encourage the development of Geological 
Survey quadrangle sheets on a scale of 1:24,000 
rather than to expect to solve 
problems using aerial photogrammetry. 
“Topographic Mapping Along the National 
System of Interstate Highways,” Surveyinc 
AND Mappinc, Vol. XII, No. 3, July-Septem- 
ber, 1952.) 

The Embankments through 
Marshy Areas might well be included under 
the heading Roadway Design for Unusual Soil 
Conditions on page 355. Reference should be 
made to Highway Research Board Bibliography 
15, entitled Survey and Treatment of Marsh 
De posits. 

This is recommended as a 
valuable reference book for surveyors and map- 


their location 


(See 


discussion on 


modern volume 


pers who desire up-to-the-minute information 
on the best highway engineering practice. 

J C Carpenter 
Coverdale & Colpitts, New York, N. Y. 


2222 REVIEW QUESTIONS FOR SUR- 
VEYORS. Russell C. Brinker. 153, 
Blacksburg, Va. $3.00. 


Box 


This latest publication, a sequel to 2020 
Review Questions for Surveyors by Professor 
srinker, is quite comprehensive and covers 
a large series of questions and problems on 25 
different phases of surveying. In the author’s 
words, it is an enlargement and expansion over 
the previous “2020” compilation which was not 
originally intended, but which became neces- 
that 
changes were required to eliminate duplication 


sary when it was realized numerous 


and to correct omissions and errors. A revised 
the 
recently received registration questions from 
12 States. 
merous sources for the material with the sole 
claim that it is the author’s belief that this is 
the most comprehensive set of surveying ques- 


edition would also permit inclusion of 


Acknowledgment is made to nu- 


tions ever published. 
Nevertheless, there still extant a 
errors, numerous duplications, and some ques- 


are few 
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tions that either are not clearly phrased or con- 
tain insufficient information. There are also re- 
maining a few facetious questions that, it seems 
to this reviewer, should be omitted. 

More drawings or sketches with perhaps a 
sample solution now and again would appear 
to be quite helpful. The answer section could 
be improved a great deal. In fact, for a publi- 
cation of this sort it would appear highly de- 
sirable to furnish answers to all questions and 
problems. In addition to a few erroneous an- 
swers, there are some questions that can be 
answered equally well by more than one of a 
Other 


appear to fall in categories of opinion or local 


choice from several supplied. answers 


usage or, in cases of incomplete question infor- 
mation, of uncertainty as to the intended inter- 
Com- 
plete answers would tend to rectify these objec- 
tions. 


pretation to be applied to the question. 


On the whole the publication occupies a 
unique place in the surveying profession and 
should be of great help to all engaged in this 
of work. 


editions 


type It is to be hoped that any newer 
the 


criticisms worthy 


forthcoming in future may find 


the above of serious consid- 
eration. 
Raymonp P. EyMAN 


George Washington University 


HANDBOOK OF GRAPHIC PRESEN- 
TATION. Calvin F. Schmid. The Ron- 
ald Press Company, New York, 1954. 316 
pages, 203 illustrations, 7 tables. $6.00. 


In the presentation of reports, research 
papers, and the like, scientists and engineers 
are sometimes prone to overlook a powerful 
tool for getting the facts across. The tool, 


graphic presentation, provides a means of trans- 
forming dry, complicated data into easily-under- 
stood, often fascinating information. 
Readers of MapPPING 
reflect that their profession of mapmaking is 


SURVEYING AND may 
itself one whose ultimate product is a highly 
developed form of graphic presentation of a 
variegated complex of data; and yet, when it 
comes to the presentation of reports on the econ- 
omy, techniques, and other ramifications of map- 


making, the graphic approach is, by some 


, 


PROFESSIONAI 


a 


STATUS is not something which we 


SURVEYING AND MAPPING 
strange mental block, too often overlooked, 
Contributors to SURVEYING AND Mappine, for 
example, frequently miss the opportunity to 
embellish their papers with graphic diagrams 
that would make their dry facts come alive and 
capture the reader’s attention. 

Doctor Schmid’s book, aimed at all types of 
activities whose objective is the ready visualiza- 
tion of facts and figures, has a world of sig- 
For the 
principles, whether illustrated by examples from 


nificance for surveyors and engineers. 


the fields of business, industry, economics, or 
sociology, are readily applicable to the survey- 
ing and engineering fields. 

It seems unlikely that there is any basic type 
of statistical chart that is not included in 
Handbook of Graphic Presentation. The book 
gives full treatment to the principles and 
struction of 


con- 
charts, bar 
and column charts, semilogarithmic charts, fre- 
quency graphs, statistical maps, pictorial charts, 
and miscellaneous graphic forms. 


rectilinear coordinate 


A chapter on 
drafting techniques is provided for the benefit 
of the layman, for whom this book is primarily 
intended Another chapter is devoted to pro- 
jection techniques in graphic presentation and 
still another to the reproduction of graphs and 
charts. 

Perhaps the most attractive feature of the 
book is the wealth of fine illustrations. A pretty 
good education in graphic presentation can be 
gleaned merely by turning the pages and ex- 
amining the illustrations; the reviewer did just 
that upon first receiving the book and found it 
to be not but 
mighty good fun to boot, for there is a good 
deal of fascination in examining such items as 


only an educational process, 


a spot map showing the commercialized vice 
areas of Seattle. 

The author of Handbook of Graphic Presen- 
tation is Director of the Office of Population 
Research 
University 


and Professor of Sociology at the 
of Washington, and also Executive 
the State Census 
In bringing forth this attractive and 
book, Dr. Schmid 
a valuable service to all who are concerned with 
making 


Secretary of Washington 


Board. 
rendered 


authoritative has 


complex data meaningful to busy 
pecple. 

Morris M. THompson 
ACSM 


Chairman, Publications Committee, 


ns 


e 


can go into a dark room and proclaim 


unto ourselves and automatically achieve-—Paul H. Robbins, Executive Director, National So- 
ciety of Professional Engineers, “The Surveyor as a Professional Man,” SurveEyING AND MapPIne, 


October December 1954. 
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This department was inaugurated for the purpose of bringing to the attention of the mem- 
bers information pertaining to the availability of maps, surveys, etc., 


with particular emphasis 
on how such material can be procured. 


It is believed that through an interchange and dissemi- 
nation of such information maximum benefits w:ll accrue to the surveying and mapping profes- 


sion. —Epiror 


Topographic Maps 
U. S. GEOLOGICAL SURVEY MAPS 


HE FOLLOWING quadrangle maps were published by the U. S. Geological Sur- 
gene between September 1 and November 30, 1954. The list includes newly com- 
piled maps; revised maps on which contours and drainage usually are unchanged but 
the works of man are brought up to date; and series-converted maps which are 15-min- 
ute maps produced from four 72-minute maps of the same area. 
unless otherwise designated by numerical superscript. 

The quadrangle name 


The maps are new 


in capital letters 
upper- and lower-case letters 
rangle is named. 


is followed by the name of the county (in 
that contains the place or feature for which the quad- 

All maps are available with or without the green overprint that indicates woodland. 
These maps show the shape and elevation of the land surface (represented by contour 
lines, printed in brown) ; water features (in blue 
and scattered habitations, schools, churches, 
feature names 


; works of man, including cities, towns, 
railroads, roads, and boundaries, place and 
(in black) ; and woodland areas (in green). Principal roads are shown 
by a red overprint. In areas that have been covered by General Land Office surveys, 
township and section lines are shown. The State rectangular coordinate systems are in- 
dicated in the margins of the maps. An information folder 
graphic maps and symbols is available on request. 

Standard quadrangle maps may be obtained for 20 cents per copy. A discount of 
20 percent is allowed on orders amounting to $10 or more at the retail price. Orders 
should be addressed to the U. S. Geological Survey, Washington 25, D. C., (or Denver 
15, Colo., for maps of areas west of the Mississippi River 


further describing topo- 


Alaska CORDOVA (B-7)*—Third Judi SELDOVIA (B-1)*—tThird Judi 
ANCHORAGE (A-8)*—Third Ju- cial Division cial Division 

Meat DieKiog ta J4 CORDOVA (C-6)*—Third Judi- SEWARD (A-3)*—Third Judicial 
ANCHORAGE (B-8)*—Third Ju- cial Division z Division ; 

er ai mre ©" CORDOVA (C-7)*—Third Judi- SEWARD (B-2)*—Third Judicial 
BLYING SOUND (D-7)*—Third cial Division Division 


CORDOVA (D-3)*—Third Judi 


SEWARD (B-3)*—Third Judicial 
eal Division 


Division 

SEWARD (D-3)*—tThird Judicial 
Division 

SEWARD (D-5)*—Third Judicial 


Judicial Division 
CORDOVA (B-1)*—Third Judi- KENAI (A-5)*—Third Judicial 
cial Division Division 
CORDOVA (B-5)*—Third Judi- KENAI (C 

eial Division Division Division 
CORDOVA (B-6)*—Third Judi- KENAI (C-4)*—Third Judicial TAL wr ETNA MOUNTAINS 
cial Division Division (A-4)*—Third Judicial Division 


3)*—Third Judicial 


* Indicates 15-minute quadrangle; all others are 7! 


2-minute quadrangles. 
‘ Indicates a revised map. 


2 Indicates a series-converted map. 
j Indicates availability in either a contour or a shaded-relief edition. 

{Indicates preliminary black and white edition. 
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TYONEK (A-1)*—Third Judicial 
2)*—Third Judicial 


-Third Judicial 
VALDEZ (C-2)*- 
Division 
VALDEZ (C-3) 
Division 
VALDEZ (C-5)*- 

Division 


-Third Judicial 
*—Third Judicial 


Third Judicial 





irizona 

AGATHLA PEAK*—Navajo 
tTAGATHLA PEAK 1 SE—Nav ajo 
tAGATHLA PEAK 1 SW—Navajo 
TAGATHLA PEAK 2 SE—Navajo 
TAGATHLA PEAK 2 SW—Navajo 
BOOT MESA*t—Navajo 
tTSETSILTSO SPRINGS 2 SE— 


Apache 

TSETSILTSO SPRINGS 2 SW— 
Apache 
trizona-Utah 

tAGATHLA PEAK 1 NE— 
Navajo 


. A PEAK 1 NW— 
Na 

tAGATHLA PEAK 2 NE— 
Navajo 

ie ---y A PEAK 2 NW— 


ava 
tSE TSIL TSO SPRINGS 2 NwW— 
Apache 


irkansas 


mayne 
Lz AC 


Logan 
Sebastian 


California 


ALLENDALE 
ALTAMOUNT—Alameda 
EAI MOI NT—Riverside 
RAY * +—Siskiyou 
YON HOT 
sta 

CARBONDALE—Amador 
CHUCKAWALLA SPRING*— 

Riverside 
DIABLO—Contra Costa 
DUNNIGAN—Yolo 
ELSINORE—Riverside 
ESCALON'—San Joaquin 
FLORIN'—Sacramento 
GRAYS BEND—Yolo 
LA COSTA VALLEY—Alameda 
LIVERMORE—-Alameda 
LODI NORTH—San Joaquin 
MICHIGAN BLUFF—Placer 
MOUNTAIN SPRINGS CANYON’ 


-Solano 


SPRINGS—Contra 


Inyo 
PALO VERDE 
Imperial 
*"ERRIS—Riverside 
*‘LEASANT GROVE—Sutter 
UARTZ PEAK* Imperial 
RIVERBANK'"—Stanislaus 
SAN FERNANDO—Los Angeles 
SAN JACINTO—Riverside 
SELMA **—Fresno 
SHERIDAN—Placer 
SHIP MOUNTAIN*'—Del Norte 
SLY PARK—El! Dorado 
SUNLAND—Los Angeles 
TECTAH CREEK* Humboldt 


MOUNTAINS*- 


TISDALE WEIR—Sutter 
WASCO'—Kern 
WASCO SW Kern 


WOODSIDE—San Mateo 
YUBA CITY—Sutter 
California-Oregon 
CRESENT CITY*—Del Norte 
Colorado 
ANVIL POINTS#- 
CROOK—Logan 
GRAY HEAD—San Miguel 
LAMAR EAST—Prowers 


Garfield 


SURVEYING 


LAS ANIMAS—Ben 
RIFLE—Garfield 

Connecticut 
BRISTOL'—Hartford 
COLCHESTER'—New London 
EASTFORD'—W indham 
MANCHESTER'—Hartford 
WILLIMANTIC—Windham 

Delaware 
SAINT GEORGES—New 

Florida 
ASHTON—Osceola 
BASINGER—Okeechobee 
BRIGHTON SE—Glades 
CREWSVILLE SE—Highland 









Castle 









I R PARK NE—Brevard 

I 1R PARK NW—Osceola 
FELLSMERE 4 SW—Okeechobee 
FORT DRUM—Okeechobee 

FORT DRUM SW—Okeechobee 


HOL or. AW SW—Osceola 
7 4 NE—Martin 
t NW- 






—Okeecho 


4 SE—Martin 
4 SW—Martin 
CREEK SE—Okeecho- 





TAY ii OR 
bee 
Georgia-Alabama 

COLUMBUS**—Muscogee 
Hawaii 

MOKAPU 
Illinois 

MENDOTA*—La Salle 

ROCHELLE*—0Ogle 
Indiana 

BRIDGEPORT—Marion 

LIZTON—Hendricks 

SOMERSET—Wabash 


—Honolulu 


Indiana-Kentucky 
LEAVENWORTH 
MAUCKPORT 

Kansas 
mI cad '—Mitchell 


I 

BE E—Pottawatomie 
FORT CLE -Geary 
G 

G 

Ay 


Crawford 
Harrison 








ASCO NE— Cloud 

ASCO SW—Cloud 

AP LE HILL—Waubaunsee 
ST. GEORGE—Pottawatomie 
SOLOMON RAPIDS—Mitchell 
WOODSTON—Rooks 
WOODSTON NW—Rooks 


Kentucky 
ALCORN—Jackson 
AMANDAVILLE—Cumberland 
BARDSTOW N—Nelson 
2RLIN—Bracken 
OOMFTELD—Nelson 
S-EDING—Adair 

SH GROVE—Washington 
K ee Perry 
Trigg 

IBB- c aldwell 
OB 1ILL—Fstill 
COWCREEK—Owsley 
DAWSON SPRINGS SW—Chris- 








RU: 
sUC 
AN 


T¢ 
I 
I 


tian 
DUNDEE—Ohio 
DYKES—Pulaski 
EDMONTON—Metealfe 
GRAHAM—Muhlenberg 
GRATZ—Owen 


GRAYSON—Carter 

HOW ARDSTOWN Nelson 
HYDEN WEST—Leslie 
IRVINGTON—Breckinridge 
JOHN TA—Rockcastle 
LORE TTO- ~Marion 
MADRID—Breckinridge 
MARETBU RG—Rockcastle 
NELSON VILLE—Nelson 








AND MAPPING 


OLDTOW N—Greenup 
ONEIDA—Clay 

PHIL—Casey 
READY—Grayson 

RICHMOND SOUTH—Madison 
ROSEWOOD—Muhlenberg 
SULPHUR LICK—Monroe 
SULPHUR WELL—Metcalfe 
WATERVIEW—Cumberland 


Kentucky-Indiana 


CARROLLTON—Carroll 

NEW AMSTERDAM—Harrison 
Louisiana 

ADDIS—West Baton Rouge 

BATON ROUGE EAST—Baton 
Rouge 

BATON ROUGE 
Baton Rouge 

DENHAM SPRINGS—L ivingsten 

FRENCH SETTLEMENT—Li 
ingston 

LODGE*—Jackson 

NEW ROADS—Pointe Coupee 

PLAQUEMINE—Iberville 

ST. GABRIEL—Iberville 


Maryland 


"“HARLOT 73 HALL'—St 
2LLICOTT CITY'—Howard 
rRE 

rU 


WEST—East 





Marys 


DERICK'—F rederick 

NKSTOWN'—Washington 
IAMPSTEAD"—Carroll 
NEW WINDSOR'—Carroll 
yy S CREEK'—Charles 
RELA Y**—Baltimore 
WESTMINSTER'"—Carroll 


Varyland-Delaware 
ELKTON—Cecil 
Varyland-Delaware- 
Pennsylvania 
NEWARK WEST—New Castle 
Varyland-Pennsylvania 
BAY VIEW—Cecil 
EMMITSBURG'"—Frederick 
HAGERSTOWN Washington 
LINEBORO'—Carroll 
LITT 
Ay 


_ 





AITTLESTOWN'—Adams 

MANCHESTER'—Carroll 
Varyland-Virginia 

MORGANTOWN'"—Charles 
Vassachusetts 

LEICESTER'—W orcester 

MONOMOY POINT'—Barnstable 
Vassachusetts-Connecticut 

WALES'—Hampden 
Vassachusetts-Connecticut 

Rhode Island 

OXFORD'"—W orcester 
Vichigan 

ISHPEMING* 

WATERSMEET* 
Vinnesota 


REDWOOD FALLS*—Redwood 
SHAW—St. Louis 
TWIG—St. Louis 


Marquette 
—Gogebic 


Vissouri 
BILLINGSVILLE—Cooper 
BURTON—Howard 
FAYETTE—Howard 
FLORENCE—Morgan 
OTTERVILLE EAST—Cooper 
PILOT GROVE SOUTH—Cooper 

Vontana 
BOGGS ISLAND 
CLANCY*—Jefferson 
HARRISON*—Madison 
LOMA EAST—Chouteau 
TWIN ADAMS MOUNTAIN— 

Beaverhead 


Chouteau 





h 
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ENT—Liv- 
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ville 
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1 

in 
'T—Cooper 
UTH—Cooper 
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MAP INFORMATION 


Montana-Idaho 
HEBGEN DAM*—Gallatin 


Nebraska 





Bl 
BU 
SA : 
TAYLOR. Zi oup 
TAYLOR SE—Loup 
Nevada 
(i )- White Pine 


ELY 
MUDDY EAK*—Clark 


New Jersey 





ATSION—Burlington 
BEECH HAVEN—Ocean 
CLEMENTON—Camden 
LAKEHURST*—Ocean 
MOORESTOW N—Burlington 
NEW FIELD—-G loucester 
PEMBERTON *2—Burlington 
TUCKERTON—Ocean 

WEST CREEK—Ocean 
WHITING **—Ocean 


Vew Mexico 
ABIQUIT Rio Arriba 
BEAR PEAK*—Dojia Ana 
BINGHAM* Socorro 
BROKEN BACK CRATER*— 
Socorro 
CANONES—Rio Arriba 
CARTHAGE*—Socorro 
CERRO DEL GRANT—Rio 
Arriba 
CHICKEN WELL*—Sierr: 
( a AHUA RANC H*—L incoln 
CHIL Rio Arriba 
COC HY rl ow Sandoval 
ESCONDIDO CANYON*—Otero 
ESPANOLA- Rio Arriba 
GRANJEAN WELL*- 
JEMEZ 
LITTLE 
Lincoln 
LYDEN—Rio Arriba 
MALPAIS WELL*—Socorro 
POLVADERA PEAK—Rio Arriba 
SAN ANTONIO*—Socorro 
SAN DIEGO MOUNTAIN*— 
Dofla Ana 
SAN JUAN PUEBLO 
SANOSTEE—San Juan 
TETILLA PEAK—Santa Fe 
New York 
CAMERON—Steuben 
PHELPS—Ontario 
ROCHESTER EAST'—Monroe 
WAYNE—Schuyler 


Socorro 
SPRINGS*'—Sandoval 
BLACK PEAK*— 





Rio Arriba 


North Carolina 
BLOUNTS BAY—Beaufort 
CAMP LEJEUNE—Onslow 
FAYETTEVILLE**—Cumberland 
HUBERT—Onslow 
JACKSONVILLE 

Onslow 
SOUTHERN PINES*~ 
SWANSBORO—Onslow 


SOUTH- 


Moore 


North Dakota 
DICKEY—La Moure 
GLOVER—Dickey 

Pennsylvania 
BUCKINGHAM'—Bucks 
TELFORD'"—Montgomery 
UNIONVILLE—Chester 

Pennsylvania-New York 
KINZUA*—Warren 

Puerto Rico 
BARCELONETA—Barceloneta 
VEGA ALTA'—Vega Alta 

South Dakota 
COLUMBIA NE—Brown 
GLENCROSS SE—Dewey 
HAMILL NW—Tripp 


HUFFTON—Brown 
OACOMA—Lyman 


PARADE NE—Dewey 
PARADE NW—Dewey 
RELIAN( SE—Lyman 





RELIANCE SW—Lyman 

RICHMOND NE—Brown 

TRAIL CITY SW—Dewey 

WHITEHORSE—Dewey 
Tennessee 


IV YDEL’—Campbell 
ogy a ay EAST—Davidson 


onan ee 
Pie INEER'—Campbell 
TEN MILE! —Meigs 


Tennessee-Kentucky 
JELLICO WEST—Campbell 
WINFIELD—WScott 


Tevras 











ALIBATES RANCH—Potter 
BORGER SE—Carson 
CHUNKY—Potter 

CL ‘SIDE—Potter 
DEAL—Carson 

pean aa berten 

EVANS CANYON—Moore 
GLEN FLOR A—_W harton 
HUNGERFORD—W harton 
KENDLETON—Fort Bend 
LAKE GEORGE—Fort Bend 
MARSH—Potter 


MASTERSON—Moore 
McDOWELL CREEK—Potter 
PLEASANT VALLEY—Potter 
SPENCER DRAW—Moore 
STINNETT—Hutchinson 
WHARTON—Wharton 


Utah 








BINGHAM CANYON—Salt Lake 

tCARLISLE “3 NW—San Juan 

TCARLISLE 2 SW—San Juan 

FCARLISLE 3 NW—Wayne 
TCIRCLE CLIFFS 1 NE— 
Garfield 

TCIRCLE CLIFFS 1 NW- 
Garfield 

TCIRCLE CLIFFS 1 SE 
Garfield 

TCIRCLE CLIFFS 1 SW— 
Garfield 

tCIRCLE CLIFFS 2 NE— 
Garfield 

TCIRCLE t SE 

Gartfiel 

ICLAY | ‘W—San Juan 

TCLAY | SE— San Juan 

TCLAY SE -San Juan 
MOAB Grand 

Mr. HIL Garfield 

IMT. PE SE—Garfield 

IMT. PE Sw—4Garfield 

IMT. PE NW—Garfield 

IMT. PE SWw—Garfield 

IMT. PENNEL NE—Garfield 

tNAVAJO "AIN 4 NW— 
San Juan 

INAVAJO MOUNTAIN 4 SW— 
San Juan 

tTORANGE CLIFFS 1 NE— 
Wayne 

TORANGE CLIFFS 1 SE— 
Wayne 

TORANGE CLIFFS 1 SW- 
Wayne 

tORANGE CLIFFS 3 NE 
Wayne 

TORANGE CLIFFS 3 NW- 
Wayne 


TORANGE 
Garfield 
tORANGE 
Wayne 
TORANGE 
Wayne 
TORANGE 
Garfield 
TORANGE 
Garfield 


CLIFFS 3 SE 
CLIFFS 4 NE 
CLIFFS 4 NW— 
CLIFFS 4 SE 
CLIFFS 4 SW— 
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tSTINKING SPRING CREEK 3 
SW—Emery 

tWHITE CANYON 2 NW— 
Garfield 

tWHITE CANYON 2 SW— 
San Juan 
Utah-Arizona 

tCLAY HILLS 3 SW—San Juan 
Vermont 

z URLINGTON *.—Chittenden 
‘AMELS HUMP*2—Washington 

M ILTON**—Chittenden 
Virginia 

RADFORD*—Montgomery 


Washington 


BIRCH POINT—Whatcom 
BURLEY—Kitsap 
HANSVILLE—Kitsap 

MT. BAKER*—Whatcom 


POTLATCH* 
POULSBO- 
QUILCENE 
REARDAN Lincoln 
SEABECK—-Kitsap 
SHILSHOLE BAY 
SYLVAN—Pierce 

VAUGHN—Pierce 


-Mason 
Kitsap 
Jefferson 


King 


Wisconsin 
ANTIGO* 
CADOTT*—Chippewa 
CASCO*—Kewaunee 
HAMBURG*—Marathon 


Langlade 


MEDFORD Taylor 
MERRILL*—Lincoln 
REWEY—lIowa 


STANLEY*—Chippewa 


Wisconsin-Illinois 
NEW DIGGINGS 
SHULLSBURG 


-Lafayette 
Lafayette 
Wyoming 

BUTTE—Fremont 
AHOE—Fremont 
AHOE NE—Fremont 
-Fremont 


>>> 







Fremont 
Fremont 





R ANC 7 “Platte 
SPRINGS—Fremont 
TS DRAW—Campbell 
: CORNER 

: ENO SE—Jolinson 
IAPPY SPRING—Fremont 
LIGHTOW ER—Platte 
I 

( 


Platte 





IGHTOWE R SW—Platte 
MOl NTAIN—Platte 
NINEMILE HILL—Fremont 
RICHEAU HILLS—Platte 
ROLLING PIN RANCH—Camp- 
bell 


SOUTH BUTTE—Campbell 


In addition to the standard 
series of quandrangle 
250.000 maps 
United States 
and Territories are being pub- 


maps, 
small-scale (1: 
of areas in the 


Some 
of these maps are published in 
a shaded-relief edition, as in- 
dicated in the list below. They 
may be purchased from the 
Geological Survey for 50 cents 


lished and distributed. 
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index to the California 


series is available on request. 


per copy. An 


irkansas-Louisiana 


EL DORADO RALEIGH 


North Carolina 


SAN BERNARDINOF 
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Oklahoma-Texcas 
ARDMORE 

Ontario-New York 
KINGSTON 


Public Land Survey Plats 


“HE FOLLOWING plats of public land surveys and resurveys were completed and 
accepted by the Bureau of Land Management, U. S. Department of the Interior, 


between September 1 and November 30, 1954. 


dicated. 


from the Director, Bureau of Land Management 


ton, D. C. 


tlaska 
Buffalo Center Public Sale Area—U 
Clover Passage Group—U. 8S. Survey ¢ 
Lawing Group—U. S. Survey 3143 
Lost Lake Group—vU. 8 
Portage Public Sale Area—U. 8S. Survey 3295 
Sandy Beach Group—vU. 8S. Survey 3276 
Twin Island Lake Group—tvU. 8. Survey 3287 


S. Survey 3292 






ilaska—Seward Meridian 


T. 11 N., R. 3 W.—original survey, part 

T 19 N., R. 5 E.—subdivision of sections 
1rizona—Gila and Salt River Meridian 

T. 9 S., R. 25 W.—survey of accretion lands 

T. 10 8., BR. 25 W survey of accretion lands 


California—Mt. Diablo Meridian 
1 N., R. 6 W.—survey of South Marin Island 


California—San Bernardino Meridian 


T. 3 8., R. 5 E.—subdivision of sections 
T. 3 8., R. 14 E.—extension survey 
T. 4 8., R. 14 E.—extension survey 
T. 4 38., R. 15 E.—extension survey 
T.5 8., R. 141] extension survey 


Florida—Tatlahassee Meridian 


T. 65 S., R. 29 E.—survey of island 

T. 65 8., ).—survey of island 

T. 65 S., (2)—survey of islands 
T. 65 8., survey of island 

T. 66 S., -survey of island 

T. 66 8&., (4)—survey of islands 
T. 66 3&., (2)—survey of islands 
T. 66 8., (5)—survey of islands 





Idaho foise Meridian 


T. 8 S., R. 22 E.—subdivision of section 


Kansas—Sizth Principal Meridian 
T. 4 8., R. 14 W.—partial resurvey 
T. 4 8., R. 15 W.—partial resurvey 
T. 4 8. R. 16 W.—partial resurvey 
T. 4 8., R. 17 W.—partial resurvey 
Tt. 5 8., R. 12 W.—partial resurvey 
T. 5 8., R. 13 W.—partial resurvey 
T. 5 8., BR. 14 W partial resurvey 
T. 5 8., R. 15 W partial resurvey 
T 5 S., R. 16 W.—partial resurvey 
T. 5 8., R. 17 W.—partial resurvey 
T. 68., BR. 12 W partial resurvey 
T. 6 8., R. 13 W.—partial resurvey 
T. 7 S., R. 11 W.—partial resurvey 
ee = Be FB partial resurvey 
T. 7 S., R. 19 W.—partial resurvey 


The class or purpose of the survey is in- 
Copies of the plats may be secured from the Bureau Offices in the States or 
, Department of the Interior, Washing- 


T. 7 S., R. 20 W.—partial resurvey 

T. 8 S., R. 19 W.—partial resurvey 

T. 8 S., R. 20 W.—partial resurvey 
Vinnesota—Fifth Principal Meridian 

T. 124 N., R. 30 W.—survey of island in sec. 13 

T. 127 N., R. 39 W.—survey of island in sec, 22 

T. 156 N., R. 40 W.—survey of islands in sec. 16 
Montana—Principal Meridian 

T. 4 8., R. 6 W.—partial resurvey 

Tt 5 N., R. 12 W.—subdivision of sec. 22 

T. 5 S., R. 6 W.—partial resurvey 

T. 5 S., R. 7 W.—partial resurvey 

T. 6 8., R. 7 W.—partial resurvey 

T.658., BR. 8 W partial resurvey 

T. 7 N., R. 47 E.—tract surveys 

T. 7 S., R. 7 W.—partial resurvey 

T. 7 S., R. 8 W.—partial resurvey 

T. 8 N., R. 47 E.—tract surveys 

T. 8 8S., R. 8 W.—partial resurvey 

T. 8 S., R. 9 W.—partial resurvey 

T. 8 S., R. 10 W.—partial resurvey 

T 9 S., R. 10 W.—partial resurvey 





SLALALALALELAL LA: 





Wisconsin 


T. 38 N., R. 


Wyoming 
T. 4 N., R 


yf R. 
YY R. 
,Z R. 
T. R. 











partial resurvey 
-partial resurvey 
partial resurvey 
partial resurvey 
partial resurvey 
partial resurvey 
I partial resurvey 
] partial resurvey 
I partial resurvey 
I -partial resurvey 
E.—partial resurvey 
E partial resurvey 
I 

I 

I 





53 partial resurvey 
4 partial resurvey 
5 partial resurvey 


Sizth Principal Meridian 


33 W.—partial resurvey 


+ W.—partial resurvey 
5 W.—partial resurvey 





. 33 W-- partial resurvey 


40 W.—partial resurvey 

41 W.—partial resurvey 

—Fourth Principal Meridian 

11 E.—survey of omitted land area 
Sirth Principal Meridian 
E.—subdivision of sections 

E. (3)—subdivision of sections 
E.—subdivision of sections 

100 W.—tract survey 

100 W.—=subdivision of sections 


MA 


=: 


eee iT TE e— — x 
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Lake Survey Charts 


UBLICATION of new editions of the following Lake Survey Charts has been an- 

nounced by the United States Lake Survey of the Corps of Engineers, U. S. Army. 
Copies of these charts may be obtained from the U. S. Lake Survey, 630 Federal Build- 
ing, Detroit 26, Mich., at 75 cents per copy. Payment is required in advance by P. O. 
money order or draft, payable to the Treasurer of the United States. 


51.—Coast Chart, Head of St. Clair River to Pte. seale of Detroit Harbor, Wis., and Jackson Har- 
4ux Barques, Mich., and to Port Albert, Ontario, bor, Wis. (October 1954.) 
with insets of Harbor Beach, Mich. (1: 10,000 
> ¢ scale t ort Sanilac. } . -5 seale -n9 . ’ ’ . P 
ed and amis), one cat Sanilac, Mich. (1:5,000 scale) 703.—Coast Chart, Green Bay south of Peshtigo 
nterior wee. Point and Horseshoe Point, Wis., including Stur- 
ee 416.—Head of Detroit River Third Street to geon Bay Canal and coast from Jacksonport, Wis., 
'yY 1S 1n- Gaukler Point, Lake St. Clair, at the scale of ry Kewaunee, Wis., with insets of Aigonia. 
4 1 : 30,000 ‘Tisnumnen S04 , 1: 10,000 scale), and Oconto, Wis. ci 20,000 
fates or on COs LUN.) scale). (October 1954.) 
‘ashing- 511.—South End of Lake Huron, 1 mile north of mii oe —— . - 
° Lakeport, Mich., to and including head of St. Clair 628. ~sturgeon Bay and Canal, Wis., at the seale of 
River, at the scale of 1: 15,000. (November 1954.) 1: 30,000, with inset of Sturgeon Bay, Wis., at the 


seale of 1: 10,000, (December 1954.) 
701.—Coast Chart, Farnsworth Point, Mich., to 15 


miles southwest of Escanaba, Mich., including Big 735.—Manitowae Harbor, Wis., and Sheboygan Har- 
tay de Noe and Little Bay de Noc, with inset at bor, Wis., at the seale of 1:10,000. (October 
1: 15,000 seale of Manestique, Mich. (October 1954. ) 
1954.) 
sec, 13 - ; ! 944.—Keweenaw Waterway, Mich., including Torch 
sec, 22 702.—Coast Chart, Green Bay from Point Detour to Lake, at the scale of 1:30,000, with inset at 
sec. 16 Baileys Harbor and Menominee, Mich., including 1: 10,000 seale of Hancock and Houghton, Mich. 
entrance to Green Bay, with insets at 1: 20,000 (November 1954.) 
ss s 
. ‘ ” 
i —— 

















Ownership of a Warren-Knight surveying in- 

strument is a prized possession to the highly 
skilled engineer. These superb instruments are 
held in special esteem because of their precise 
accuracy and rugged durability. 


Extra fine coated lenses—flat—brilliant—give 
clear observation, and disappearing stadia elimi- 
nates error. 









Most authorities agree that the new Warren- 
Knight 7cF (with 29 additional advantages) is 
the ultimate in precision workmanship. 


d area 





ns If you don’t have the latest information about 
Warren-Knight instruments, ask for Free Cata- 
- log SM 53. 


Send for free Catalog SM 53 


Wh HAN VV Nit 
196 NORTH 12TH STREET ANIGH PA. 


_ 




















Comment and Discussion 














Veena tpansse’ appserpoansnsenens 


The pages of Surveyinc AND MappInc are open to a free and temperate discussion of all 


matters pertaining to the interests of the Concress. 


It is the purpose of this Department to en- 


courage comments on published material or the presentation of new ideas in an informal way. 


SURVEYORS COVERED UNDER 


(These comments are offered as a follow-up of 
September 1954 issue of SuRvEYING AND MapPIiNc. 


Water S. Dix*—The Social Security 
Amendments of 1954, which as Public Law 761 
were recently enacted after vigorous contest in 
conference sessions between the U. S. Senate and 
the House of Representatives, will be of in- 
terest to many as they become effective January 
1, 1955. The Senate had passed a bill ex- 
cluding professional workers from coverage. 
The House, backing their own Representative 
Elliott’s bill, H. R. 2249, in favor of voluntary 
inclusion for the ministry, opposed the Senate 
bill; after deadlock, compromise 
was reached, with doctors and lawyers being 


prolonged 


excluded, and voluntary choice for clergymen. 
Despite efforts to also allow voluntary choice 
for engineers, with many favoring exclusion 
while others are already covered, the legislation 
passed, making it mandatory for engineers, 
architects, and surveyors to be included. Thus. 
self-employed professional people—people who 
work for themselves in a professional capacity 
excluding lawyers, physicians, dentists, osteo- 
paths, veterinarians, chiropractors, naturopaths, 
and optometrists now have social security 
coverage on the same basis as a person self- 
employed in a trade or business. Specifically, 
these newly covered categories include profes- 
sional engineers, architects, accountants, and 
funeral 


directors. While surveyors are not 


specifically mentioned, from previous rulings 
and by indication from consideration of sur- 
veyor separately or as an engineer under the 


new law, mandatory coverage seems evident. 


Vicror H. Guenty—You have no doubt 
noted that the last Congress revised the Social 


* Executive Secretary, ACSM. 
+ Secretary, Virginia Association of Surveyors, 
Inc. 
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—EpITor 


NEW SOCIAL SECURITY LAW 


items appearing on pages 381-383 of the July- 
EpiTor. 


Security and Survivors laws and that the re- 
visions took effect last January 1. 

In addition to including all professional engi- 
neers and land surveyors, it has also raised the 
tax rate base (now $4,200 instead of $3,600 
so it will affect all of us who were already 
under the program. 

For social security purposes, it would appear 
that the question of whether or not you are a 
surveyor or professional engineer and surveyor 
would now be settled. But this is not really the 
case, especially for anyone not now under the 
program because of being informally told he 
was an engineer and therefore exempt. 

In each case or claim that comes before the 
Social Security Administration, it determines 
that individual case for the amount of claims 
due. If it is determined that the claimant 
should have been covered from 1950 thru 1954, 
then the amount of his benefits or that of his 
survivors would be reduced by the amount that 
an additional 4 years would affect. It is true 
that the new law allows SSA to “throw out” 
the 5 least productive years, but, for most of 
us, who knows which 5 years between present 
age and 65 will be the least productive? Also, 
if it is determined that a person should have 
been under the program and a claim is pre- 
sented within the next 2 years, it may not be 
allowed. 

For those who are interested, I would suggest 
that they ask SSA for an official ruling on this 
item in their individual case now (official means 
written and only necessitates a written request 
from the individual to SSA). If it is deter- 
mined that they should have been under the 
program from 1950 thru 1954, they can pay 
those taxes now (without penalty) and assure 
themselves and their survivors of orderly pro- 
cessing in a minimum of time when and if a 
claim is filed. 
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COMMENT AND DISCUSSION 


THE PLACE SEEMS CHANGED 


Forrest Daniett*—Some time ago while 
making a retracement survey in the River Bot- 
toms of the Trinity River in East Texas, I had 
occasion to make a search for a survey cornet 
One of 
my men, sensing my disappointment in not find- 
ing the marker nor evidence of the trees, 


marker witnessed by two bearing trees. 


dropped his shovel and with a glance all around 


said: 


This is the place, Stand still, my steed 
Let me review the scene, 

And summon from the shadowy Past 
The forms that once have been. 


The Past and Present here unite 
Beneath Time’s flowing tide 

Like footprints hidden by a brook, 
But seen on either side. 


x x x 


3ut now, alas! the place seems changed; 
Thou art no longer here; 

Part of the sunshine of the scene 

With thee did disappear.+ 


* Registered Houston, 
Tex. 

+“A Gleam of Sunshine,” by Henry Wads- 
worth Longfellow, page 572, “The Poems of 
Longfellow,” Random House, Inc. 


professional engineer, 


Longfellow, the poet—I am sure—was not 
a land surveyor, although he could have carried 
the chain and pins. To me, the verses clearly 
bring back memories of many a fruitless search 
for a survey marker or a witness tree. 

In the first verse, you, as a surveyor, can 
picture the surveyor on his horse with his Jacob 
staff compass over his shoulder. He looks at 
his copy of the field notes which recite the 
original calls for the corner. 

In the second verse, the surveyor finds at the 
Present moment the survey marks on the trees 
placed by the earlier surveyor in the Past on 
lines leading to the survey corner. But the 
corner monument nor the witness trees are not 
to be found. Survey marks are 


Like footprints hidden by a brook, 
But seen on either side. 


In the third verse, we find the surveyor has 
thoroughly examined the spot where the corner 
monument was supposed to be located. But, 
at last, he realizes that the place seems changed 


and the marker is no longer there. The buoy- 


ant well-being of the expectant surveyor which 


18 


Part of the sunshine of the scene 


With thee did disappear. 


TOPOCARTOGRAPHERS AND GEOCARTOGRAPHERS 


Since the United States as- 
sumed leadership of the free world our deci- 


Erwin Ratsz* 


sions on international matters affect the destiny 
of mankind. To act wisely we have to learn a 
great deal about other countries and other 
people, and we have to learn it fast. 

Nothing gives us such immediate understand- 
ing of world geography as good statistical, eco- 
nomic, and geopolitical maps. The cartogra- 
phy of small-scale maps has been somewhat 
neglected, and new approaches and better de- 
signs are urgently needed. ‘There are more 
small-scale maps printed in a year than large- 
scale topographic maps. A good number of 
cartographers have to devote their talents to the 
problems of small-scale maps. As the main 
approach to these maps is geographic, we may 
call these men geocartographers in contrast to 
those interested in topographic maps and charts 


whom we may call topocartographers. 





* 107 Washington Ave., Cambridge, Mass. 


The interests of the two groups are different. 
The topocartographers are mostly recruited 
from engineering schools. They have to be 
tops in surveying, mathematics, geometry; they 
have to handle precision machinery; and they 
have to know a great deal of the color-repro- 
duction processes. The geocartographers’ main 
standby is a wide knowledge of regional geog- 
raphy, geomorphology; he has to be up to date 
on recent world changes. His problem is de- 
sign and symbolism. His problems of map re- 
production are usually simpler and can be 
turned over to a commercial engraver. The 
topocartographers’ main virtue is accuracy; the 
geocartographers’ main concern is presentation. 
Most topocartographers are employed by the 
government; geocartographers work more often 
for private concerns. There is, of course, con- 
siderable overlap between the two groups. A 
maker of an .aeronautical chart or a detailed 
atlas sheet needs to know both phases. 


The readers of SURVEYING AND MAPPING are 
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Marshall S. Wright, 
in his “Prospects for a B. S. Degree” in Sur- 
VEYING AND Mappinc (July-September 1954, 
pages 311-317), did not include originally any 
course in geography in the proposed cartogra- 
phers’ curriculum; only after my protest did he 
agree to have one. The Civil Service Com- 


mostly topocartographers. 


mission’s specifications for cartographers require 
a four-year course with higher mathematics, 
astronomy, geophysics, optics, physics, and one 
course in physical geography, but not a single 
course in general and regional geography. Ob- 
viously the specification is exclusively for topo- 
cartographers. One of my students was re- 
jected although his education and training were 
excellent, but in subjects necessary for a geo- 
cartographer. This is regrettable because the 
government is turning out small-scale maps in 
Ernest J. Stocking, in his 
“Cartographers and the Civil Service” (Sur- 
VEYING AND Mappinc, July-September 1954, 
pages 307-310), recognizes the one-sidedness of 


increasing numbers. 


these specifications and we hope a more en- 
lightened policy will follow. 
It is not my intention to belittle the impor- 


‘ 
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tance of the topocartographer. More power to 
you! But if we call our periodical SurveyiNc 
AND Mappinc the problems of the geocartogra- 
pher are definitely included. Although the car- 
tography number of the Professional Geographer 
of the Association of American Geographers 
serves the interests of geocartographers, it does 
not reach most of the members of ACSM. Ob- 
viously the ACSM is primarily for surveyors, 
and we have no complaints; SURVEYING AND 
Mappinc has a good number of articles per- 
taining to small-scale maps. All this article 
wants to achieve is an increased recognition 
that there is also another branch of cartography 
based on geography, and it is desirable to bring 
the two types closer together. Our topographi: 
maps would be improved if their makers were 
familiar with the geography of their region. It 
is hard to read air photos without an under- 
On the 
other hand, many makers of small-scale maps 


standing of the nature of the country. 


regard the problem as one of art or graphics, 
rather oblivious that they are showing a piece 
of land. They would gain a great deal from 


courses in surveying and aerial photography. 


* 





For Extreme Accuracy . . . 


EDO SURVEY 


depth. 


nels, harbors, inland or coastal waters. 


survey vessels of all types 
speed up to 15 knots... 
three feet to 250 fathoms. . 









DEPTH RECORDER 


The Edo Survey Depth Recorder, Model 225, was 
developed at the request of experts in the field of 
hydrographic survey. It is the finest equipment on 
the market for measuring the depth of water for 
survey purposes and for presenting in permanent 
form an accurate and legible record of the water’s 


Accurate to within one-half of one per cent, the 
Survey Depth Recorder is designed in all respects 
to satisfy the most stringent requirements of cartog- 
raphers, oceanographers, dredgers and all others 
concerned with the exact depth of the water in chan- 


The equipment is readily installed to operate aboard 
traveling at any 
in any water depth from 
. whether fresh, brack- 


ish or salt. Its light weight permits permanent or 
temporary installation on large or small survey 
craft. 


CORPORATION 





EDO Model 255 
transducer draft or sound velocity and 
records in eight ranges 


is manually adjustable for 


O to 70 feet or fathoms 
60 to 130 feet or fathoms 
120 to 190 feet or fathoms 
180 to 250 feet or fathoms 


= 


Send for Brochure Today 










College Point, L.I.,N.Y. 5 
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Michigan Land Surveyors Issue Transcript of Proceedings 


The Michigan Society of Registered Land 
Surveyors has prepared an attractively bound 
transcript of the proceedings of their 13th An- 
nual Meeting, held in 1954. The 
transcript, running to pages, is 
crammed with lively discussions of topics that 
should be of keen 


There is also an activities report indi- 


February 
some 135 


interest to surveyors every- 
where. 
cating that the Society and its chapters have 
been holding frequent meetings and carrying 


out a full program. 


Prof. Leo V. Nothstine of Michigan State 
College, to whom we are grateful for forward- 
ing ACSM’s copy of the transcript, also sub- 
mitted an outline of the program scheduled for 
the 14th Annual Meeting, Feb. 3-5, 1955, at 
the Kellogg Center on the Michigan State cam- 
pus. The program featured workshops in field 
and office methods and photogrammetry, an 
active Society and a trip 
through the plant of Abrams Aerial Survey 
Corporation. 


business session, 


Texas Surveyors Association 


The Annual Meeting of the Texas Surveyors 
1954, in 
Austin, followed, on October 12 and 13, by the 
Third Annual Texas Surveyors Short Course. 


Association was held on October 11, 


Among the important business conducted at 
the Annual Meeting was action on 79 applica- 
tions for membership, bringing the total mem- 
bership to 518, an increase of 193 during the 
past year for a 60 percent gain. 

Chairman J. Stuart Boyles of the Commem- 
orative Surveyors Stamp Special Committee re- 
ported worthwhile progress in this activity and 
requested that all members write to their Sena- 
tors and Congressmen requesting help in ob- 
taining authorization for the issuance of a sur- 
veyors stamp in 1955. 

Alvis Vandygriff, attorney retained by the As- 
sociation to prepare a draft for the proposed 
Registered Public Surveyors Act, read and ex- 
plained the provisions of the proposed bill. 
After considerable discussion and minor modi- 
fications in the interest of greater clarity, the 
The bill 
will be presented to the next session of the State 
Legislature. 


draft was overwhelmingly adopted. 


Tellers Committee Chairman J. D. Freeman 
announced the election of Fred Williamson of 
Temple as President for 1955 to succeed E. D. 
Morse of Houston. Other 
clude M. E. Spry, Odessa, First Vice President; 
O. E. Young, Houston, Second Vice President; 
L. V. Norris, Beaumont, Third Vice President; 
and William Shirriffs, Austin, succeeding him- 


officers elected in- 


self as Secretary-Treasurer. 

Directors named for 2-year terms were John 
F. Baker, Fort Worth; Leland Barclay, Austin; 
W. J. Burkart, Dallas; R. A. Estes, Midland; 
and John D. Miller, Austin. As 
Past President, E. D. Morse will also serve as 
Director in 1955, 


immediate 


The 2-day short course, sponsored jointly by 
Giles, 
Land Office of Texas; the University of Texas; 
Texas A. & M. College; the Board of Exam- 
the 
Texas Surveyors Association, was opened with 
Mr. Giles. 

Papers given the first day include “The Avail- 
ability and Practical Uses of Geodetic Control 
Data,” by Capt. Philip C. Doran, U. S. Coast 


Bascom Commissioner of the General 


iners of Licensed Land Surveyors; and 


an address of welcome by 
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and Geodetic Survey; “The Gradient Boun- 
dary,” by Will A. Rounds, Continental Cil Co.; 
and “Topographic Mapping Program in Texas,” 
by Trigg Twichell, U. S. Geological Survey. 
The program of the second day of the short 
course included “Interesting Boundary Suits,” 
by Clint C. Small, Jr., Austin attorney; “Sur- 
veying of Tidal Lands in Texas,” by J. Stuart 
Soyles, Consulting Engineer and Licensed Land 
Surveyor, Houston; “Triangulation of Offshore 
by John C. Lipscomb, Stanolind 
Oil and Gas Co.; “Surveying Wildcat Lease 
Blocks in Texas,” by F. D. Smith, Humble Oil 
and Refining Co.; and “Land Surveying Appli- 


Locations,” 
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cations of Photogrammetry,” by Louis Wood- 
ward, Vice President, Jack Ammann Photo- 
grammetric Engineers. 

During the course, exhibits of surveying and 
office equipment and photogrammetric tech- 
niques were displayed. 

The highlight of the social side of the meet- 
ing was a dinner and floor show in the Capitol 
all Room of the Stephen F. Austin Hotel. 
The ladies program, sponsored by the Ladies 
Auxiliary of TSA, included a coke party on the 
first day and a luncheon on the second day. 

—WILLIAM SHIRRIFFS 
Secretary-T reasurer 


Association of Ontario Land Surveyors 
Holds Sixty-Third Annual Meeting 


The Association of Ontario Land Surveyors 
one of the grandfathers among such organiza- 
tions in America, held its sixty-third Annual 
Meeting on February 14, 15, and 16, 1955, at 
the Royal York Hotel, Toronto 

As in the past, the papers presented con- 
almost entirely of various 


sisted reports by 


technical committees Each of the reports was 
enlivened by the presentation for discussion of 
one or more problems which had been presented 
to the committee during the year by members. 
After 


from the floor, a vote was taken on each ques- 


thorough and oftentimes lively discussion 


tion 


Among the committees represented were 
those set up to cover such diverse interests as 
drainage, education, aerial surveys, and mining 
Others included committees on geodetic con- 
trol for 


and roads and pavements. 


city surveys, legislation, management, 


At luncheon on the first day of the meeting 
the Hon. Clare E. 
Lands and Forests, Ontario, was guest speaker 


Mapledoran, Minister of 


A special luncheon on the second day, desig- 
nated as Veterans’ Luncheon, was reserved for 
surveyors admitted to practice prior to 1930, 
the President and Past 
of the Association. 


Presidents, and 


guests 


Committee on Land Surveying 
North Carolina Society of Ergineers 


The work Land Sur- 
veying of the North Carolina Society of Engi- 


of the Committee on 


neers reached a happy culmination when, dur- 
ing the last session of the State Legislature, a 
bill was passed authorizing and directing the 
State Board of Registration fo 
land surveyors to proceed with the preparation 


engineers and 


of a manual of instructions for the guidance of 
land surveyors of. the State. 

The committee had been charged with the 
objective of providing, by whatever legitimate 
means could be employed, for the publication 


this manual to guide the 


land surveyors of the State in making and re- 


and distribution of 
cording surveys and to inform the land owners 
of the many advantages which would accrue t 
and re: 
form 


them through having surveys made 


corded in a more logical and accurate 


than has been the practice heretofore. 

It is expected that before many months have 
passed this manual will be a reality and that 
its influence will be of immense help to the 
land the and the land 


surveyors, engineers, 


owners of North Carolina. 
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Land Surveyors Division of 
New Jersey Society of Professional Engineers Holds 
15th Annual Land Surveyors Conference and Exhibition 


* of land sur- 


One of the largest conferences 
veyors at the State level ever held occurred on 
January 22, 1955, sponsored by the above or- 
ganization at the Rutgers University Commons, 
New Brunswick, N. J. Registered 
broke all previous records at 229 in spite of an 
early 2-inch that blanketed 


the entire Middle Atlantic area making driving 


attendance 


morning snowfall 


treacherous. The above figure does not include 
numerous students and others regularly using 
the Commons that viewed the many interesting 
exhibits. A substantial factor in this large at- 
tendance was a special letter sent out to 114 
New Jersey the Con- 
gress on Surveying and Mapping, some 50 of 


members of American 
whom are not members of the New Jersey So- 
their 
ship. As a cooperative enterprise between the 
ACSM and the New Jersey Society, the same 
letter was sent to 114 leading New Jersey land 


ciety, inviting attendance and member- 


surveyors not now members of the ACSM urg- 
ing ACSM membership. 

The number of exhibitors, at 32, also broke 
all records, the previous record of 23 occurring 
at the Conference a year ago. Among the ex- 
hibitors were 8 for American surveying instru- 
ments, 3 European, 3 for engineering and sur- 


) 


veying supplies, 4 on photogrammetry, 2 on 


printers, t on calculators, 2 on spec ial stakes, 


and 6 on miscellaneous items such as tapes, 
pencils, and New Jersey State Departments, etc. 
Among the exhibits was a large table filled with 
examination copies of ACSM’s journal, Sur- 
VEYING AND MappInc, and a large assortment 


of reprints from that journal, and other ACSM 


about one of the mem- 
bers of the Land Surveyors Division, NJSPE, 
appeared as an Associated Press release in the 
Easton Ex pre s, Easton, Pa., Nov. 11, 1954: 

A 61-year-old grandmother, the widow of a 
Pompton Lakes, New Jersey, engineer, has re- 
ceived a license from the State of New Jersey to 
practice land surveying. 


Mrs. Mabel G. B. Millen, widow of former 


The following story 


*If any ACSM members know of any larger 
conferences of land surveyors at the State level, 


NJSPE would like to know of it. 


for 
the National Society of Professional Engineers 


literature. A similar table was arranged 
and the New Jersey Society of Professional En- 
gineers. 

“Problems of the 
Alexander M. Borrie, Chair- 
man of the Land Surveyors Division, presided 
Dr. Elmer C. 


Dean of the College of Engineering, welcomed 


The Conference theme was 
Land Surveyor.” 
at the morning session. Easton, 
the members and guests to the University. In 
the morning session, two problems were pre- 
sented and discussed: The first on “Problems of 
Licensing,” by Hugh C. Clarke, member, State 
Board of Professional Engineers and Land Sur- 
veyors and a Past President of the Society; the 
Planners and Land 
Dr. Edward B. Wilkens, Profes- 
sor of Regional Planning, Rutgers University. 

For the Harry L. Paff, 
co-chairman of the Division, presided. Charles 
Stillman, President of the New Jersey Soc iety of 
“introductory 


second on “Problems with 
Survevors.” by 


afternoon meeting, 


Professional Engineers, presented 


remarks.” Two additional problems were dis- 


cussed at this session. The first was on “Prob- 
lems with the Federal Housing Administra- 
tion,” by John Lindstrom of the F. H. A. The 


second concerned “Problems with the Veterans 


Administration,” by Raymond Armstrong of 
the V. A. 

Carroll F. Merriam, President of ACSM, 
spoke briefly at the afternoon session urging 
support of that organization. Also in attend- 


ance was Capt. Frank S. Borden, Chairman of 
ACSM’s Membership Committee. 


Borough Engineer Frederick Millen, said yester- 
she had been notified by the State board of 
professional engineers and land surveyors that she 


day 


had qualified to practice surveying professionally 
for development work. 

Mrs. Millen is believed to be the first woman 
in the state to apply for such a license. 

Before her husband’s death last May, she had 
assisted him in engineering and work 
for more than 30 years while bringing up a fam- 


surveying 


ily of four children, now grown up. 
—Paut P. Rice 
Secretary, 


Land Surveyors Div., NJSPE 








SURVEYING AND MAPPING 


Virginia Association of Surveyors 


Surveyors Week in Virginia, which began on 
Monday, January 24, with the opening of the 
Sixth Annual Surveyors Refresher Course 
given at Virginia Military Institute, Lexington, 
and closed with the Seventh Annual Meeting of 
the Virginia Association of Surveyors at Char- 
lottesville on January 28 and 29, was the best 
of the series of annual affairs. 

The five-day refresher course, this year de- 
signed as a refresher in mathematics as applied 
to surveying, drew 45 surveyors of the State to 
the historic Valley of Virginia. 

The climax of the Week was the meeting in 
Charlottesville attended by some 65 members of 
VAS and guests. The meeting started Friday 
evening with showing of a film furnished by the 
Henry Wild Company, followed by a get-to- 
gether which included refreshments and danc- 
ing. On Saturday the business session was held 
in the morning, followed, after luncheon, by 
workshop demonstrations and, in the evening, 
the annual banquet. 

The business session included discussion on 
promotion of additional local chapters, and a 
of fees and The retiring 
summarized the year’s activities of 


discussion salaries. 


Secretary 


* See SURVEYING AND Mappinc, October—De- 
cember 1954, page 507. 


the Association, citing the 20 percent increase 
in membership to 125 members; the printing 
and mailing of the Canons of Ethics for Sur. 
veyors* to all surveyors in the State; the distri- 
bution to members of information on some of 
the latest machine methods; the 
cooperative agreement reached with Interna- 
tional Correspondence Schools for substantial 


calculating 


fee reduction to Association members and their 
employees; the cooperative effort which resulted 
in the Sixth Refresher Course at VMI; and the 
solicitation from the Bureau of Internal Reve. 
nue and distribution to the membership of in- 
formation on the subject of coverage of sur- 
veyors and engineers by Social Security. 

The afternoon workshop included explana- 
tion and demonstration of the use of the sub- 
tense bar; an excellent talk and demonstratior 
on instrument repairs, and an explanation of 
one of the time-saving machine methods. Car- 
roll F. President of ACSM 
guest of the Association, gave a short talk on 
calculating machine uses. 


Merriam, and a 


New officers for 1955, presented at the ban- 
quet by retiring President Wilton Whipp, are 
Carson V. Carlisle, President; Alonzo Cherry, 
Vice President; Daniel Maher, Secretary-Treas- 
urer; and J. W. Blackburn, 2-year Director. 

—Victor H. GHent 


Georgia Surveyors Hold Short Course 


The Georgia Association of Registered Land 
Surveyors sponsored another of their ever-pop- 
ular Surveying and Mapping Short Courses on 
January 27 to 29, 1955, at the Georgia Insti- 
tute of Technology, Atlanta. 

Chis year’s course, conducted as in the past 
by the School of Civil Engineering at Georgia 
Tech, 


over the 


drew surveyors and speakers from all 


State and from other parts of the 
country as well. 

Included in the program were papers repre- 
senting many facets and phases of the fields of 
surveying and mapping, ranging from a discus- 
sion of “Stream Measurement and Stream Sur- 
veys’ to a paper on “Photogrammetry in Land 
Surveying.” Other topics illustrating the scope 
of coverage included “Specifications for Dif- 
ferent Classes of Surveys,” “Topographic Maps 


for Subdivisions and Industrial Developments,” 





Site 
“Solar and 


Distances 
Polaris Ob- 
Surveys and 


“Subdivision Requirements, 


Grades, and Curves,” 
Pertaining t 


servations,” “Laws 


Boundaries,” “Surveying Techniques and Short- 
“Computation for Closure and Calculat- 
Vertical and Horizontal, 
and “Altimeter Surveys.” 

Members of the faculty of the School of 
Civil Engineering presided at the several ses- 


cuts,” 
ing Error,” “Curves 


sions, and the Address of Welcome was giver 
by Cherry L. Emerson, Vice-President of Geor- 
gia Tech. 

On the evening of the 27th, the Georgia As 
sociation held a State meeting. On the follow- 
ing evening a banquet was given at which R 
M. Marbury, President of the 
served as toastmaster. 


Association 


Lucas 


J. H. 


Course Supervisor 
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East Bay Council Seeks Standard Base Maps 


The East Bay Council on Surveying and 
Mapping, an affiliate of ACSM, met December 
8 at the University of California engineering 
building in Berkeley for the annual election of 
officers. Harry H. Shatto, Director of Publix 
Works for the City of Hayward, was elected 
Chairman; Louis J. Grant, Supervising Mapper, 
East Bay Division of the Pacific Gas and Elec- 
tric Company, was chosen as Technical Com- 
mittee Chairman; and Charles A. Wooldridge, 
Jr., Civil Engineer in the Alameda County Sur- 
veyors Office, was elected Secretary. 

Approx al was given to Technical Report No. 
90, Indexing Field Books with the California 
Coordinate This report 
methods and procedures for an extremely sim- 


System. outlines 
ple method of indexing field notes and readily 
determining all notes relating to any given area. 

A new concept in base maps was presented 
and discussed. 
maps of one kind or another for the presentation 


Many organizations use base 


of data pertaining to utility pipes, transmission 
lines, curb grades, property assessment, monu- 


ment locations, rights-of-way, and numerous 


other features. These base maps are compiled 


é 


é 


from many sources and vary widely in re- 
liability and accuracy. 

The expense for each organization to produce 
and maintain these maps is no small item, paid 
for in every case by the public. The exchange 
of information is slow and tedious at best, when 
one block has ten scaled lengths on as many 
maps. Obviously, standardization and accuracy 
are required. 

No single public agency covers the entire 
East Bay area; therefore, it is unlikely that any 
single agency can be expected to produce base 
maps for the use of all. The solution proposed 
is that each organization adopt the same stand- 
ard specifications for base maps. These recom- 
mended specifications were discussed and ap- 
proved in principle, and are to be drawn up by 
the Technical Committee. 

D. H. Rutledge, Assistant Region Engineer of 
the U. 


answer questions following the showing of the 


S. Geological Survey, was on hand to 


USGS training film “Topographic Mapping by 
Methods.” 
C. A. Wootprince, Jr. 
Secretary 


Photogrammetric 


é 


Wisconsin Society of Land Surveyors 


The So- 
ciety of Land Surveyors was held on Decem- 
ber 2, 1954, at of Wisconsin, 
Madison. President Fuge addressed the meet- 


ing, stressing the increasing importance of the 


annual meeting of the Wisconsin 


the University 


registration of land surveyors, the problems 
connected with the preservation of survey monu- 
the files to 


prevent the loss of vast quantities of important 


ments and maintenance of survey 


records. He also spoke of the importance of 


‘ 


wy 


e 


attorneys understanding the value of accurate 
surveys. 
Committee reports included a summary of 
the Registration Act for the 1955 session of the 
Legislature. 
Officers elected for 1955 were Robert D. Hall, 
James H. 


Smith, Secretary-Treasurer. 


Vice-President; 
Robert L. Mem- 
bers of the Board of Direction are: Otho O. 
Bergman, C, W. Rollman, James A. Eide, Rich- 
ard B. Mecha, and Karl W. Fuge. 


‘ 


President; Lange, 


A Proposed Association for 
Registered Land Surveyors of Florida 


After the annual conference of surveyors and 
highway engineers sponsored by the University 
of Florida Engineering School on October 21 
and 22, 1954, a meeting was held by some 50 
surveyors for the purpose of initiating an or- 
ganization solely for the Registered Land Sur- 
veyors of Florida. 

Much discussion was given to the subject, 
and in the end a committee was appointed to 


draft a proposed constitution and by-laws for 
H. O. Peters of Lees- 
burg was elected chairman of this constitutional 
committee, and all present agreed to hold them- 


such an organization. 


selves at the call of Mr. Peters for an organiza- 
tional meeting the constitutional 
mittee has completed its work. 


when com- 


—R. H. Jones 
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ACSM 1954 Report to National Research Council 


(Eprtor’s Note.—The following is a report 
prepared by H. Arnold Karo, ACSM’s official 
representative on the Division of Earth Sci- 
ences, National Research Council. The report, 
dated April 1954, was published in the 1953 
1954 Annual Report of the Division of Earth 
Sciences, which covers the period from July 1, 
1953, to June 30, 1954.) 

The Fourteenth Annual Meeting of the Con- 
gress, held in Washington, D. C., March 22-24, 
1954, was a most successful meeting. The in- 
creasing importance of the American Congress 
on Surveying and Mapping in national and in- 
ternational cartography and surveying was ap- 
parent from the interest shown in the meeting. 
The 


provided an opportunity for exploring methods 


program arranged for the 14th Meeting 


of improving cartographic techniques and in- 
the of the 
science of cartography. 


creasing professional recognition 

Representation included Federal, State, and 
local mapping agencies, educational institutions, 
manufacturers of equipment, private engineer- 
ing firms, and countries of the Americas, Eu- 
rope, and Asia. The membership of the Con- 
includes all 
branches of surveying and mapping and educa- 
tors in these and related fields. 
Divisions of ACSM—Cartography, Con- 
trol Surveys, Education, Instruments, Property 
held technical 


gress now representatives in 
The six tech- 
nical 
Surveys, and Topography ses- 
sions. 

The interest of the Congress in cartographic 

be 
The 


use of plastics was discussed with developments 


research and development continued to 


slanted to the subjects reported last year. 
during the past year emphasized. The panel 
discussion of the Cartography Division at the 
i4th Meeting included presentations on mili- 
tary ground and air requirements for urban 
mapping. 

A workshop on special techniques of field and 
office procedures provided an opportunity for 


working out intricate details in the field of 


control surveys. Various phases of the work- 


shop program were: 


1. Analytics in Horizontal Control 

2. Transformation of Grid Coordinates 

3. Subtense Techniques 

+. Special Techniques for Unusual Problems 
5. The Opton Level 

6. Simplified Adjustment of Level Nets 

7. Use of the MM-—101 Surveying Camera 

8. Information Centers for Horizontal and 


Vertical Control. 


Many important factors are being brought to 
light concerning relief presentation on maps. 
The selection of suitable contour intervals for 
various types of mapping has been the subject 
of intensive study. Further study and a fuller 
exchange of ideas pertinent to this aspect of 
mapping are needed, however, and such a pro- 
Shaded 
relief remains a fertile field of research and de- 


gram is encouraged by the Congress. 


velopment and important strides are being made 
toward improving relief presentation on maps. 
Developments in relief techniques through re- 
search and development programs in various 
mapping agencies are being coordinated through 
the interchange of ideas in ACSM forums and 
publications. 

The important contribution being made in 
geodetic control methods through the use of elec- 
tronics was emphasized at the 14th Annual Meet- 
ing by a paper on “Surveying With the Velocity 
of Light,” given under the auspices of the En- 
gineer Research and Development Laboratory, 
Fort Belvoir. Intensive study of improved 
geodetic methods offers an opportunity of ob- 
taining worthwhile results valuable to the entire 
profession of surveying and mapping, as well 
as to civil engineering. The Congress recog- 
nizes that modern electronic developments offer 
a new and improved means of determining 
quickly control points in wilderness areas as 
well as extending offshore hydrographic surveys 
to previously unattained limits. Research has 
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been greatly intensified in this field, but more 
effective results could undoubtedly be attained 
by coordinating and promoting a more united 
effort. 

The Congress recognizes the importance of 
surveying and mapping instruction in the engi- 
neering departments of the leading universities 
of the country. Heretofore prescribed courses 
in surveying and mapping frequently extend 
little beyond practical application of compila- 
tion, drafting, and reproduction techniques. An 
important advancement has been noted in the 
last several years through the far-sightedness of 
certain schools of geography in making cartog- 


99 


raphy an important aspect of the professional 
geographer curriculum. 

Surveying and mapping has emerged as a 
full-fledged profession with recognized scientific 
status. The profession has been further en- 
couraged by present-day demands for the pre- 
cise measurement and accurate large-scale map- 
ping of the earth’s surface. More intensive 
attention should be given to developing ade- 
quate university courses in cartography with the 
opportunities of pursuing full-scale majors in 
this field. 

—H. Arnoip Karo 
Representative 


Cartography and Topography Divisions Joint Meeting 


The local fall joint meeting—-the seventh in 
this series—of the Cartography and Topogra- 
phy Divisions, American Congress on Surveying 
and Mapping, was held at 8:00 p. m., December 
7, in the Interior Department 
Washington, D. C. 

Arthur F. Striker, Chairman of the Cartogra- 
phy Division, presided. In spite of the low 
coldest of the date, 
nearly 200 members and guests were present. 


Auditorium, 


temperature, season to 

The first speaker was Newman Bumstead, As- 
sistant Chief Cartographer, National Geographic 
Society. Mr. Bumstead described the typogra- 
phy problems involved in producing the So- 
ciety’s maps, and furnished the narration to ac- 
company a color movie showing the photolet- 
Tons of ink and 
paper are required for an edition of 2,400,000 


tering process. carloads of 


copies, Mr. Bumstead stated, and as many as 


: 
Texas 
The annual Dinner Meeting of the Texas 


Section of ACSM was held in the dining room 
of the Alabama Catering 
Tex., on the evening of December 10, 


Houston, 
1954. 
Smorgasbord- 


Service, 


The dinner, which was served 
style, gave those in attendance a chance to meet 
old friends and make new acquaintances. 

Following the dinner, annual and 
recommendations were given by retiring officers 
and directors, with W. H. Wilson, Chairman, 
presiding. 


reports 


10,000 names are prepared for one map. 

The second item on the program was a short 
color film, with sound, produced by the Coast 
and Geodetic Survey, Department of Com- 
merce, entitled “Wire Drag Surveying.” The 
film explained the necessity for and methods of 
achieving accurate and complete location of all 
underwater obstructions to navigation in rivers, 
harbors, and coastal areas. 

The final speaker was William J. Dempsey, 
Chief of the Airborne Survey Section, Geologic 
Division of the U. Mr. 
Dempsey’s subject was “Airborne Geophysical 
Surveying.” 


S. Geological Survey. 


Various types of airborne mag- 


netometers—“birds” to the survey crew 


described, with an enumeration of the types of 


were 


minerals that can be located most economically 
by that method. 
C. S. Martsy 


Section 


The highlight of the evening was the instal- 
lation of officers for 1955. The 
officers and directors are as follows: 


O ffice rs 
R. L. Sargent, Chairman 
J. A. Tomlinson, /st Vice Chairman 
John O. Phillips, 2nd Vice Chairman 
Cecil M. Wilson, 3rd Vice Chairman 
Cecil J. Foster, Secretary 
Wm. J. Warren, Treasurer 


new new 
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New Directors 


L. P. Carr Jeff Stramler 


Hold-over Directors 


Joe A. Hicks, Jr. 
W. H. Wilson 


Forrest Daniell 
J. D. Ehman 


J. H. Langhofer, Topographic Engineer, U. 
S. Geological Survey, Denver, Colo., attended 


SURVEYING AND MAPPING 


the meeting as a guest of E. D. Morse, 1953 
Section Chairman. 

The retiring officers and directors have done 
a most excellent job during the year, always 
recognizing the objectives of ACSM to advance 
knowledge of surveying and mapping and to 
promote efficiency and education. 


—Harry L. West 


Section Editor 


Louisiana Section 


A regular quarterly meeting of the Louisiana 
Section was held on January 10, 1955, in the 
Engineers’ Club, DeSoto Hotel, New Orleans. 
Following an informal get-together, a member- 
ship report was given by Chairman S. P. Chap- 
man, in which he announced the section had 
expanded to approximately 84 members since 
its inception only three months past. 

Plans were made to elect new officers at the 
next regular meeting and the following mem- 
bers were appointed to the nominating com- 
mittee: A. L. Brawley, Chairman; M. H. Hayne, 
and C. E. Bridges. 

Several distinguished guests were introduced, 
including the principal speaker of the evening, 
William A. Baucum, representing Jack Am- 


mann Photogrammetric Engineers, San An- 


Mr. Baucum delivered an ex- 
tremely interesting lecture on the process of 
map construction through the use of aerial 
photographs, which supplemented with 
slides of his company’s related equipment. Of 
particular interest to those in the oil industry 
was a color movie entitled “Photo Geology” 
which Mr. Baucum also presented. 

Enlarged aerial photographs, mosaics, and 
photogrammetric contour maps were featured 
in an exhibit prepared by the Jack Ammann 
Company. The Henry Wild Surveying Instru- 


tonio, Tex. 


was 


ment Company exhibited their instruments and 
several engineers from the company were pres- 
ent to demonstrate their practical use. 

—J. H. Jackson 


Section Editor 


Northern California Section 


The Northern California Section held a 
meeting on October 23, 1954, at City College, 
San Francisco, Calif. 

First on the program was a discussion on 
“Right-of-Way Procedure in the Highway De- 
partment” by E. C. Hovde, District Right-of- 
Way Engineer, California State Highway Dis- 
trict IV. 


used by 


Mr. Hovde described the procedures 
his department, gave numerous ex- 
amples encountered and steps taken to remedy 
or solve the situations, and distributed material 
on some of the short-cut calculations developed 
for use on Mr. Hovde 
stated that practically all right-of-way surveys 
are delineated on hard copy and that these are 
always available to the public for examination. 


right-of-way lines. 


The second portion of the meeting was a 
“Professionalism—Is Sur- 
veying and Mapping a Profession and Should It 
Be?” The panel members were Douglass Judd, 
Consulting Engineer and Past President of the 
East Bay Chapter of the California Society of 
Professional Engineers; Marvin Jack Rankin, 
attorney Richards and Rankin; C. J. 
Mike) Aggeler, instructor of surveying at the 
City College, San Francisco; and Jack Y. Long, 
consulting Oakland, Calif. The 
panel developed definitions and discussed how 
the practices of surveying compared to these 
definitions. Opinions were expressed that sur- 
veyors needed to sell their services to the public, 
and that fees should be generally increased. 


panel discussion on 


with 


engineer, 


—————————— 
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Two papers by representatives of the U. S. 
Coast and Geodetic Survey rounded out the 
meeting. W. F. Cloud, Chief Seismologist, 
USC&GS, gave a very enlightening talk on 
seismological studies being conducted by the 
Coast Survey, why they are being conducted, 
and how they affect surveying and mapping. 
These studies were of particular interest because 
of the proximity of the San Andreas Fault Line. 
Emerson E. Jones, Lt. Comdr., USC&GS, gave 
a very interesting paper on “Releveling of the 
San Jose Area Level Network in 1954.” A 
comparison with the results of previous level- 
ing indicates that the maximum subsidence 
amounted to as much as 2% feet since 1948, 
and that the total for the benchmark in the Hall 





idl 


of Records at San Jose has exceeded 72 feet 
since 1912. Comdr. Jones described the effects 
of this subsidence, and explained the pro- 
cedures used in the resurvey. In one area 
where subsidence was found to be at a rapid 
rate, it was necessary to employ three level 
parties in an attempt to cover the area as 
rapidly as possible so that the releveling would 
not be affected by the subsidence. 

On December 3, 1954, the Section held a 
meeting at the U. S. Geological Survey build- 
ing, Sacramento, Calif. 

The retiring Chairman, Logan N. Muir, paid 
tribute to all who had helped to make the past 
year a successful one for the Section, especially 


Photo by George A. Cain 


PANEL DISCUSSION AT CARMEL MEETING 


Delwyn C. Rasmussen of Carmel, Calif., explains a point to other members of the panel during 


the discussion on “Adjustment of Traverses” 


the conference of the Northern California 


Section, ACSM, at Mission Ranch, Carmel-by-the-Sea, on October 2, 1954. Also shown are (left 


to right 


panel members Prof. Frank H. Moffitt, University of California; William C. 
National Vice President of ACSM; and Norman Sylar, San Francisco. 


Wattles, 
The fifth panel member, 


Walter Hanna, Jr., of Gilroy, is not shown. At the right is George C. Bestor, Carmel, Chairman 


of the conference. 


Journal 


This conference was reported in the October-December 1954 issue of the 


Ep. 
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giving credit to C. A. Wooldridge, Jr., V. S. 
Seward, and G. C. Bestor for exceptional serv- 
ices rendered, 

V. S. Seward, Topographic Engineer with 


the USGS, was the speaker of the evening. He 
gave a very interesting description of the cur- 
rent method of scribing for reproduction. As 


Mr. talk 
practically a complete history of mapping pro- 
After the formal presentation, maps 


background Seward’s encompassed 
cedures. 
in various stages of development and the tools 
used in their preparation, were demonstrated 
and displayed by several of the USGS em- 
ployees of the Sacramento office who volun- 
teered to assist Mr. Seward in the presentation. 

The following officers were elected for 1955: 


C, A. Wooldridge, Jr., Chairman 

R. H. Moore, Vice Chairman 

H. A. Waterfall, Secretary-T reasurer 
T. L. Atherton, Editor 

W. A. Angeloni, Director 

G. C. Bestor, Director 

C. O. Greenwood, Jr., Director 

F. H. Moffitt, Director 





SURVEYING AND MAPPING 


The first annual joint conference of the South- 
ern and Northern California Sections of the 
American Congress on Surveying and Mapping 
is to be held May 6, 7, and 8, 1955, in Fresno. 
Headquarters and center of activities is to be 
the Hotel Newest 
Finest.” 


Californian, “Fresno’s and 


Guests arriving Friday may register that eve- 


ning and a “get-acquainted” cocktail hour is 


planned. Saturday morning begins with regis- 
tration and opening addresses by Wm. C. 
Wattles, National Vice President; Wm. C. 


Meek, Southern California Section Chairman; 
and C. A. Wooldridge, Jr., Northern California 
“Applications of the Cali- 
fornia Coordinate System” outlining the many 


Section Chairman. 


and varied uses will be the subject of a panel 
discussion. 

After luncheon there will be papers and dis- 
cussions on boundary surveys, titles, descrip- 
tions and glass, plastic, and negative scribing. 
Sunday an optional tour will be arranged to 
some interesting project. 

—Harwiey A. WATERFALI 
Section Editor 


Personals 


Rear Admiral K. T. Adams, USC&GS 


tired), has recovered from a long siege of ill- 


re- 


ness and has resumed active duties as a member 
of ACSM’s Publications Committee. Admiral 
Adams now resides at 5110 Mesa Terrace, La 


Mesa, Calif. 


Walter D. Sutcliffe, Chief of the Field Rec- 
ords Branch in the Division of Geodesy, Coast 
and Geodetic Survey, retired on October 31, 
1954, after more than 41 years of service in the 
Bureau. 

1891, at West Park, N. Y., 
Mr. Sutcliffe received his early education at 
schools in Marlborough, N. Y., and was gradu- 
ated in 1908 from Newburgh Academy, New- 
N. Y. 


engineering from Syracuse University in 1913. 


Born on July 17, 


burgh, He received a degree in civil 
During the same year he entered on duty with 
the Coast and Geodetic Survey where he served 
continuously until date of retirement. 

During his long career with the Coast and 


Geodetic Survey, Mr. Sutcliffe performed vari- 
geodetic and hydrographic assignments 
along the East and Gulf Coasts of the United 
States Alaska. For many 


headed the section in the Washington office en- 


ous 


and in years he 
gaged in the computation of traverse and base 
lines and supervised the filing system for tri- 
angulation and traverse data. In this connec- 
tion he was responsible for the preparation and 
dissemination of geodetic data. 

Mr. Sutcliffe is author of the publication, 
First Order Triangulation and Traverse in Ar- 
kansas; co-author of Precise Triangulation, Tra- 
verse and Leveling in North Carolina; Precise 
Traverse, Racine, Wisconsin, to Vandalia, IIli- 
nois: and Manual of First Order Traverse. In 
1953 he received the Department of Commerce 
Silver Medal for outstanding the 
Coast and Geodetic Survey and the Department. 


service to 


Among the organizations in which Mr. Sut- 
cliffe holds membership are the American Con- 
gress on Surveying and Mapping, American As- 


sociation for the Advancement of Science, 
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CONGRESS NEWS 


Washington Society of Engineers, Society of 
American Military Engineers, Washington Aca- 
demy of Sciences, and the American Geophysi- 
cal Union. In the latter organization he served 
as Secretary, Section of Geodesy, from 1937 to 
1943, and was President of the Section 
1944 to 1947. 


from 


Hal H. Hale, who for more than 10 years 
has been Executive Secretary of the American 
Association of State Highway Officials, resigned 
from that position on December 31, 1954, to 
accept a new post with the Association of Amer- 
ican Railroads. 

Always friendly to the objectives of ACSM, 
Mr. Hale has helped in many ways to support 
ACSM viewpoints on coordinated surveys. He 
forefront of the 
movement to obtain better highways and has 


has been in the nationwide 
been active in the promotion of cooperation be- 
tween the Federal Government and the various 
States. For a time he served as editor of Amer- 
ican Highways, quarterly magazine of AASHO. 

Mr. Hale formerly was associated in engi- 
neering capacities with the Tennessee Valley 
Authority and the Portland Cement Association, 
later joining the Washington staff of the Amer- 
ican Society of Civil Engineers. 


A posthumous award of the Interior Depart- 
ment’s highest honor, the Distinguished Service 
Award, was granted to the late Edward I. Loud, 
Jr., at an honor Awards Convocation in Wash- 
ington, D. C., December 14, 1954. The cita- 
tion, signed by Secretary of the Interior Douglas 
McKay, states, in part, “During his brief but 
brilliant career in the Geological Survey, Mr. 
Loud made many noteworthy contributions to 
the field of photogrammetry. He was one of a 
group assigned to make an analytical study of 
the optical system in instruments used in map 
compilation. The published results of this 
study are an important reference in photogram- 
He was the author of the 
chapter on topographic instructions which de- 


metric literature. 
scribes the multiplex procedure and which is 
recognized as outstanding in its clarity and 
wealth of technical detail. The excellence of 
his supervision of training groups is apparent by 
the many graduates of his classes now perform- 


Mr. 


eral invention and suggestion awards for instru- 


ing valuable service. Loud received sev- 


Because 
of his broad technical knowledge, he frequently 


ments and techniques that he devised. 
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was designated to represent his bureau at sci- 
entific meetings. His ability and talent were 


constantly in use.” 


E. O. ACSM and a 
member of the firm of Zeiss-Aerotopograph, 
G. M. B. H., of Munich, West Germany, was 


recently awarded an Honorary Doctor’s Degree 


Messter, an member 


in Engineering in a special ceremony climaxing 
the Annual Academic Convocation of the Tech- 
nical University of Munich. 

The honor was conferred in appreciation of 
Mr. Messter’s pre-eminent and internationally 
recognized service and devotion to the advance- 
ment of photogrammetry and particularly for 
his outstanding creative contributions to the de- 
sign of precision photogrammetric instruments. 


John J. Braund, a cartographer in the Divi- 
sion of Charts, U. S. Coast and Geodetic Sur- 
vey, retired on December 31, 1954, after more 
than 42 years of government service. 

Mr. Braund was born on November 8, 1895, 
in Washington, D. C., where he received his 
early education and later attended the Colum- 
bia School of Drafting. He 


ment service on November 21, 


entered 
1912, 


govern- 
in the Pat- 
served with the 
Government Printing Office, Weather Bureau, 
Navy Hydrographic Office, and the War De- 
partment. Mr. of the first 
seven topographic draftsmen who participated 
in the organization of the Army’s Central Map 
Reproduction Plant in 1917. 


ent Office and subsequently 


sraund was one 


This activity ul- 
timately became the Army Map Service. 

On August 21, 1928, Mr. Braund transferred 
to the Coast and Geedetic Survey where he has 
He com- 
piled some of the first strip aeronautical charts 


served continuously until retirement. 


Jureau and also engaged in 
the compilation of the first 
nautical charts of the United States. 


produced by the 
sectional aero- 

Mr. Braund is widely known in mapping cir- 
cles for his inventions and development of spe- 
cial devices and techniques for producing relief 
maps. His process for making original relief 
maps on thin aluminum sheets and the rapid 
reproduction of duplicates on plastic materials 
has proven extremely valuable in the mapping 
field. This process is described in detail in the 
article “Plastic Relief Models,’ SuRvEYING AND 
MappinG, January—March, 1949, and in the ar- 
ticle “Production of Plastic Relief Maps,” Sur- 
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VEYING AND Mappinc, July-September 1949. 
Mr. Braund has been granted eight patents on 
his inventions which, in addition to the processes 
for making and duplicating relief maps, include 
apparatus for plotting geographical profiles and 
an electrical game for children. A _ patent is 
pending on making photographic images appear 
in relief, 

In 1950 Mr. Braund was awarded the De- 
partment of Commerce Silver Medal by the 
Secretary of Commerce for outstanding service 
to the Coast and Geodetic Survey and the De- 
pertment. Among the organizations in which 
he holds membership are the American Con- 
gress on Surveying and Mapping and the So- 
ciety of American Military Engineers. 





SURVEYING AND MAPPING 


Rear Admiral Leo Otis Colbert, U. S. Coast 
and Geodetic Survey (retired), who for twelve 
years prior to his retirement in 1950 served as 
Director of the Coast and Geodetic Survey, was 
recently elected to the office of President of the 
American Shore and Beach Preservation Asso- 
ciation. Admiral Colbert is particularly well 
fitted for this office because of his broad ex- 
perience and activity in fields related to shore 
and beach preservation work, which includes, 
besides 42 years with the Coast Survey, service 
as a member of the Mississippi River Commis- 
sion, a trustee of the Woods Hole Oceanographic 
Institute, and directorship of the Washington 
office of the Arctic Institute of North America 


Obituaries 
JOHN LASKOWSKI 


Commander John Laskowski, who was in 
charge of the U. S. Coast and Geodetic Survey 
office at Fort Worth, Texas, died suddenly of 
a heart attack on November 9, 1954. 

Born in Minot, N. Dak., Commander Las- 
kowski earned a degree in civil engineering at 
the University of North Dakota. 

Commander Laskowski entered the commis- 
sioned service of the Coast and Geodetic Sur- 
vey in February 1928, and served in many ca- 
pacities as a hydrographic and geodetic engi- 
neer, including hydrographic surveys along the 
east coast of the United States, geodetic sur- 


veys in various Western States, extensive sur- 


OSCAR H. 


Oscar H. Nelson, cartographic technician 
with the U. S. Geological Survey, died at the 
age of 69 on November 23, 1954, in Washing- 
ton, D. C., 
with the Survey. 

Born in Stoughton, Wis., Mr. Nelson earned 


a bachelor of science degree in civil engineering 


after more than 47 years of service 


from the University of Wisconsin. He began 


work with the Survey as a levelman and trav- 


erse man in Kansas, advancing through the 
various grades to topographic engineer. Dur- 


ing World War I he served with the Army 


Engineers in France as a first lieutenant. He 


veys in Alaskan waters, and tours of duty at the 
Seattle and Norfolk Field Stations. 
World War II he was transferred to duty with 


During 


the Navy, serving as executive officer of the 
Ship Hydrographer in military hydrographic 
surveys. 

Commander Laskowski was a member of the 
Society of American Military Engineers and the 
American Society of Civil Engineers as well as 
the American Congress on Surveying and 
Mapping. 

Surviving are his wife, Anne Cooper Las- 


kowski, and two children. 


NELSON 


returned to the Survey in 1919 and made 
topographic maps in Oregon and later in the 
Central and Great Lakes States. In 1942 he 
became chief of the cartographic section of the 
Washington office, specializing in State base 
maps and the International Map of the World. 

Mr. Nelson was a past president of the Wash- 
ington Society of Engineers and served ACSM 
as Chairman of Registration for the Fourteenth 
Annual! Meeting. 

Surviving are his widow, Theo Mary, a 


daughter, three sons, two sisters, and a brother. 
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Field Engineer Southwestern Settlement and 
Development p 
MAYNE, Paul . P. O. Box 293, Opelousas, La.— 
Consulting Civil ‘Engineer 
McCLELLAND, Elias E I S. Geological Survey, 
Bidg. 25, Federal Center, Denver 14, Colo.—Car 
tographer 
McCLURE, C. Ed., 2815 Georgetown St., Houston, 
Tex 
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McDONALD, Louis P., P. O. Box 311, Franklin, La. 
- peeves Party Chief, Land Department, Shell 


MeL AR am, Jenn M., 3803 Yellowstone Blvd., Hous- 
Te zand Surveyor 

Me L ‘AU GHL IN’ William A., 2910 Saulsbury St., Den- 
ver 14, Colo.—Chief, Horizontal Control Group, 
U. S. Geological Survey 

MEVER, Osear J., Jr., Box 341-A, Route 1, West 
Albany, N. Y.—Party Chief, R. E. Gilbert, Surveys 

MIGAY, Vladimir V., 4306 Lone Oak Rd., Nashville 
12, Tenn.—Draftsman, Dept. of Public Works, City 
of Nashville 

MILLER, Karliton B., U. S. Geological Survey, Fed- 
eral Center, Denver, Colo.—Cartographer, Project 
Engineer 

MINDAK, Henry E., 343 Notre Dame St., Hull, P. Q.., 
Canada—Map Compiler, Department of Mines and 
Technical Surveys, Ottawa 

MOON, Charles H., Moons Lane, Langhorne, R. D. 2, 
Pa Surveyor and Engineer 

MOORE, T. G., ¢/o 8S. P. Chapman, P. O. Box 193, 
New Orleans 3, La —Survey Party Chief, Shell 
Oil Co 


NEESE, Paul B, 44 Crooked Ave... San Anselmo 
Calif.—Chief of Party, Marin Municipal Water 
District 

NIKL, James W., 2215 Ames St., 
Cartographer, U. S. Geological Sur 

NUTLEY, V. E., 18 E. 5th Ave., enae tak, Wash. 


ewater, Colo.— 





O'BRIEN, Thomas J., U. S. Geological Survey, Fed- 
eral Center, Denver, Colo.—Cartographer 
OESER, C,. A., P. O. Box 723, Lafayette, La.—Area 
Engineer, Louisiana State Dept. of Public Works 
OSWALD, Delbert L., 2241 8S. Court St., Palo Alto, 
Calif Geologist and Office Engineer, Columbia 
Geneva Steel Division, U. S. Steel Corp 
OTTO, Merle F., Box 505, Trona, Calif 
American Potash and Chemical Co., Ine 





Surveyor 


PACHIMKUL, Capt. Swasdi, c/o F. J. Ortiz, U. 8. 
Coast and Geodetic Survey, Department of Com 
merce, Washington, D. C.—Royal Survey Dept., 
Thailand 
A¢ J. Y 





r V., 3128 Magowan Dr., Santa Rosa, Calif 
‘Pacific Gas and Electric Co 
PERCY, Rhea D., 211 llth St., Baton Rouge, La. 
Consulting Engineer 
PERHAM, George M., 44 Grove St., Denver, Colo 
Kanade rammetric Cartographer, I S. Geological 





I ER R Y. Miss Katherine E., 1915 Kalorama Rd., NW. 
Wi ishington 9, D, C.—Chief, Planning and Control 

anch, Relief Map Division, Army Map Service 

PETERSEN, Leo a, I. O. Box 659, Salt Lake City 
10, Utah—Area Cadastral Engineer, Bureau of 
Land Management 

PORTER, Richard R., c/o S. P. Chapman, P. O 
Bon 193, New Orleans 3, La.—Surveyor, Shell Oil 





P ' Liso, Joseph, 1 S. Geological Survey, Federal 
Center, Denver, Colo.—Supervisory Cartographer 


By per tee M., 630 Pine St., Apt. C, New Orleans, 

£ ivil Engineer, The Texas Co. 

REC KTE NWALD, Joseph J.. U. 8S. Geological Sur 
vey, Topo. Div ision Bidg. 2 Federal Center, 
Denver 14, Colo.—Cartog rapher_ 

RICE, Austin Court House, Ventura, Calif 
County Surveyor, Ventura County 

RORDAM, Raginald B., 318 Carondelet St., New Or- 
leans, La lastral Engineer 

RUSS, M. L., 30-34 Second St., San Francisco, Calif 

Sales Engincer, Keuffel and Esser Co 














— LES, Donald R., 1112-C Heather Court, Michi 
State College, E. Lansing, Mich.—Student 
SHIELDS, Howard M., 65 E. 211th St., Euclid, Ohio 
Surveyor and Engineer 
SHREFLER, Donald G., 75 Zephyr St., Lakewood 


Colo Supervisory Cartographer, U. 8S. Geological 


Survey 

SHUTTS, Harry H., 915 Cleveland St., Lake Charles 
a—Civil and Consulting Engineer, F. Shutts 
Sons 

SIMMONS, C. Stuart, 5100 Desire Dr., New Orleans, 
La Dri aftsmi an, Shell Oil Co 

SINGER, Bruce N., R. D. 3, Norristown, Pa Car 
togré 1D yher, U. 8S. Geological Survey 

SMITH sernard C., Chittenango, N. Y.—Civil En 
gineer and Surveyor, Cull, Smith and Associates 

SMI’ rH, Blakely, 2920 Rice Bivd., Houston, Tex. 
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NEW MEMBERS 


SMITH, Harold H. B., 1350 
Colo.—Supervisor, Drafting 
Shell Oil Co. 


Lewis St., 
and 


Lakewood, 
Reproduction, 





SMITH. Harold W., U. S. Geological Survey, Bidg 
Federal Center, Denver, Colo. 

SMITH, Lawrence R., 308 S. Washington St., Falls 

Church, Va.—President, Thorpe-Smith, Inc., Engi 


neering Instruments 
SNOWDEN, Stephen L., 
Washington 15, D. C 
Geological Survey 
1RG, Chester N., 
Colo.— 
log “ical Survey 
STADT, Gerrit H., 754 
ids, Mich.—Chief of 
and Works, Ine. 
= AFFOI a, Wilbur R., 229 Hartness Rd., States- 
ille, N. C.—Field Engineer, City of Statesville 
ST. AL L WORTH, D. C., 523 San Jacinto Bldg., Hous 
ton, Tex.—Owner, D. C. Stallworth, Engineering 
and Geological Draftit 
STARBUCK, John G. +4 
‘olo.—Cartographe r. U. 8. 


3626 Jocelyn St.. NW 
—Cartographie Aid, U. 8. 






4545 
‘artographic 


Yarrow St., Wheat 
Technician, U. 8. Geo 


Prince St., SE., 


Grand Rap 
Property 


Surveys, Williams 





W. 4th Ave., Denver, 


Geological Survey 








sw ANHOLM, Carl §8., Room 706, California Fruit 
Bidg., 4th and J Sts., Sacramento, Calif.—Super 
vising Cadastral Engineer, Bureau of Land Man 
agement 

SWASEY, Edmund, 4520 Allison St., Wheat Ridge 


Colo.— Cartographer 

TAYLOR, James E., Jr., Box 252, New Orleans 9, La 
—Civili Engineer, The Texas Co. 

TOWNSEND, H. M., 3636 Newland S8t., 

Ridge, Colo.—Chief, Cartographic 
Geological Survey 





Wheat 
Section, U. 8S 











TSCHANTZ, William, 1570 Bates Parkway, Engle 
wood, Colo.—Cartographer, U. 8S. Geological Sur 
vey 

VALENTINE, Elmer F., 1318 Lineoln Ave., Walnut 
Creek, Calif.—Land Surveyor 

VIDMAR, Albin L., U. 8. Geoles ical Survey, Federal 
Center, Denver, Colo.—Cartographer 

WALKER, Willard, 4134 N. Maroa Ave., Fresno 4, 


Calif.—Member, 
Surveyors 


Karr-Walker, Land 


Associates, 
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WILDS, Richard M., 1023 
Mich —Photo Interpreter, 
Corn. 

WILLIAMS, Alvin T., U. S. Geological Survey, Fed- 
eral Center, Denver, Colo.—Cartographer 

WINDHAM, Edwin 0O., 3655 Newland St., 


Hickory St., 
Abrams Aerial 


Lansing, 
Survey 


Wheat 


Ridge, Colo. — Chief Draftsman, Topographic 
Branch, U. S. Geological Survey 


Karol, G. P. O 
I.—Surveyor 


. Box 62, Roseau, 


WINSKI, Dominica, 
B. W 


YOUNG, John D., U. 8S. Geological Survey, Federal 
Center, Denver, Colo.— Photogrammetry 


YOUNG, Phillip G., 
and Engineer 


ZALEWSKL. 


Refugio, Tex.—County Surveyor 


Matthew H., 10400 W. 13th Place, Lake 





wood, Colo.—Group Supervisor, U. 8S. Geological 
Survey 
ZING ERLINE, Stephen H., R. D. 2, Dix Rd., Rome, 
Y.—City Engineer, City of Rome 
ZI re ‘K, John C , Route 2, Box 246-A, Arrada, Colo.— 


Cc artographer, U. S. Geological Survey 


LIBRARY MEMBERSHIPS 


ADALIA LIMITED, 
St., Montreal 10, 

BAC ‘ON & 

{ ll. 


310 Castle 
Canada 
COMPANY, 345 8. 


Bldg., 1410 Stanley 
Dearborn St., 


NNETT, c/o Pan 








American World Airways, 
I Guided Missiles ——~ » Div., Box X-OMU, 
Patrick Air Force Base, Fla 
BIBLIOTEKA AKADEMII NAUK USSR, Birgevaia 
linia 1, Leningrad 164, USSR 
CENTRAL INTELLIGENCE AGENCY, Mailroom Li- 
brary, Washington 25, D. C. (6 memberships) 





COMMERC IAL PRE 
ral, Hong Kong (13 memberships ) 
PILIAL BIBLIOTEKI-AKADEMII NAUK, Baltijsky 
poselok 42-b, Moscow 57, USSR (2 memberships) 
LOS ANGELES COUNTY FLOOD CONTROL DIs- 
TRICT, Box 2418 Terminal Annex, Los Angeles 
54, Calif. 
SOUTHERN 


INC., 35 Queens Road Cen 


TECHNICAL INSTITUTE, Chamblee, 


‘s 
STATE RIVERS AND WATER SUPPLY COMMIS- 














WEBB, Robert B., 728 Gravier St., New Orleans, La SION, 100-110 Exhibition St., Melbourne C 
Manager, Crescent Blueprint Co., Inc Victoria, Australia ‘ 4 
WE ‘STF ALL, William H., 455 Sheridan Blvd., Den UNIVERSITY OF ILLINOIS, Undergraduate Divi- 
ver 14, Colo.—Cartographic Compilation Aid sion, Navy Pier, Chicago 11, IIL 
. a a 
| Reprints of Articles 
| Reprints in quantities of 50 or more may be obtained of any article appear- 
ing in this issue. Orders must be placed with the Editor-in-Chief, Robert C. 
Eller, Topographic Division, U. S. Geological Survey, Washington 25, D. C 
not later than 3 weeks after publication. Authors who wish reprints of their 
articles may so indicate when manuscripts are submitted. Approximate prices 
| of reprints follow: 
Self-Cover Heavy Paper Cover 
No. of copies 4 pp. 8 pp. 12 pp. 4 pp. 8 pp. 12 pp. 
| 50 $12.50 $20.25 $30.25 $19.75 $27.50 $37.50 
100 $13.00 $21.00 $31.50 $22.00 $30.25 $40.75 
| 250 $14.50 $23.75 $35.50 $30.00 $38.75 $50.75 
500 $17.00 $28.00 $42.50 $41.50 $53.00 $67.00 
| 1,000 $22.00 $36.50 $56.00 $66.00 $80.50 $100.00 
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APPLICATION FOR MEMBERSHIP 


I am interested in surveying and mapping and hereby apply for membership in 
the American Congress on Surveying and Mapping. I enclose $5.00 (U. S. and 
Possessions), $6.00 (Foreign) in payment of annual dues. 


PEE So cn ceusicuranrmesvhenrs taba? Date 


Send to: Chairman, Membership Committee, P. O. Box 6244, Washington 15, D. C.) 





T 


Exhibit on British Surveying History 


HE attention of American universities and 





A well prepared 40-page catalogue lists the 
institutions is invited to an exhibition exhibit, and with the thought that many Ameri- 





‘Seven Centuries of Surveying in Suffolk” held 
recently in England, October 13 to November 
7, 1954, under the auspices of The Royal Insti- 
tute of Chartered Surveyors (Cambridge, Hunt- 
ingdon, Norfolk, and Suffolk Branch) in asso- 
ciation with the Museum and Libraries Com- 
mittees of the County Borough of Ipswich and 
the County Records Sub-Committee of the East 
Suffolk County Council. Held at the Wolsey 
Art Gallery, Christchurch Mansion, Ipswich, 
England, the exhibit listed surveys and extents 
dating as far back as 1305 and 1306, and others 
in the 1400’s and 1500's. Maps and charts 
from as early as the 1500's on through modern 
Aerial Surveys of the East Coast Floods of 


1953. were shown. 


can universities and institutions might welcome 
the exchange of information of this kind, in- 
quiry is invited. Write to D. Charman, M. A., 
Archivist, at Ipswich & East Suffolk Record 
Office, County Hall, Ipswich, England. In this 
connection, ACSM is informed, the possibility 
of having photostat copies made of two vol- 
umes of John Norden’s survey of the estates of 
Sir Michael Stanhope in the Iken and Orford 
areas, dating in 1601—2, is being considered due 
to expressed interest for suc h copies. A rough 
estimate indicates the cost at around fifteen 
pounds to organizations in the U. S. A. who 
would be interested in this project. 
Water S. Dix 
Executive Secretary, ACSM 
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SUSTAINING MEMBERS 


Asprams Inpustries, (Abrams Aerial Survey 
Corp., Abrams Instrument Co.) , Lansing, 
Mich. 


Agro Service Corp., 
Philadelphia, Pa. 


C. L. Bercer & Sons, INc., 37 Williams St., 
Boston, Mass. 


236 East Courtland St., 


Eucene Dretzcen Co., Chicago—New York— 
San Francisco—New Orleans 

Geo Optic Co., 170 Broadway, New York 38, 
= 5. 

Grant Puorto Propucts, Inc. (Formerly Grant 
Positype Corporation of America), 18915 
Detroit Ave., Cleveland, Ohio 

W. & L. E. Gurtey (4 Memberships), Troy, 
es 

Hitcer & Watts, Ltp., London, England; rep- 
resented by JARRELL-AsH Co., 26 Farwell St., 
Newtonville 60, Mass., and Tu A. Lietz Co., 
840 Post St., San Francisco, Calif. 


Kern & Co., Lrp., Aarau, Switzerland; repre- 
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CONGRESS 
EXECUTIVE OFFICERS 


PRESIDENT: Lester C. Higbee, W. & L. E. Gurley, 530 
Fulton St., Troy, N. Y. 


Vice PRESIDENT: W em c. Wattles, 1653 Santa 
sarbara Ave., Glendale 8, Calif. 


EXECUTIVE SECRETARY: Walter S. Dix, w. Wood- 
ward Bldg., c/o TVA, Washington 5, D. C. 


a rER: Major Richard T. Evans, 1601 Argonne 
Pl., N. W., Washington 9, D. C. 


Epitor: Robert C. Eller, Topographic Div., U. S. 
Geological Survey, Washington 25, D. C. 


DIVISION CHAIRMEN 


CartocraPpHy: Arthur F. Striker, U. 8S. Geological 
Survey, Room 6214 GSA Blidg., Washington 25, 
ge 4 


CONTROL SURVEYS: 


Milton O. Schmidt, 103 Survey 
ing Bldg 


University of Illinois, Urbana, Il. 


puUCATION : Bro. B. Austin Barry, Manhattan Col 
lege, New York 71, N. Y. 


NSTRUMENTS: Talbert Abrams, 606 E. Shiawassee 
St., Lansing 1, Mich 

PROPERTY Surveys: Willfred B. Williams, 227 Ot- 
tawa N. W., Grand Rapids, Mich. 

TopoGraPHy : Earle J. Fennell, U. S. Geological Sur- 
vey, Washington 25, D. C. 


NORTHERN CALIFORNIA: C., 


sented by Kern Instruments Inc., 120 
Grand St., White Plains, N. Y. 

Keurret & Esser Co., Adams & Third Sts., 
Hoboken, N. J. 

Tue A. Lietz Co., 840 Post St., San Francisco, 
Calii. 

ParrorpD, Jones & Wuire, 5328 Hollywood 
Blvd., Hollywood 27, Calif. 

Ranp McNatty & Co., (2 Memberships), 
Chicago, Il. 

Reep ReseEarcuH Inc., 1048 Potomac St., N. W., 
Washington 7, D. C. 

J. Ropsins & Co., 

Chicago 10, IIl. 


R. M. Towitt, 205 Merchant St., 


Hawaii 


885 N. LaSalle St., 
Honolulu, 


Henry Witp Surveyinc INSTRUMENT SUPPLY 
Co. oF America, Inc., Main and Covert 
Streets, Port Washington, N. Y. 

ZeEIss-AEROTOPOGRAPH, Munich, Germany; rep- 
resented by Transmares Corporation, 15 Wil- 


liam St., New York 5, N. Y. 
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DIRECTORY 


STANDING COMMITTEE 
CHAIRMEN 


Bupcet: John M. Amstadt, 5350 2nd St. North, Ar- 
lington, Va. 

CONSTITUTION : Marshall S. Wright, Sr., 1308 Fort 
Hunt Rd., Alexandria, Va. 


Map USE: Walter G. Stoneman, Route 2, Fairfax, Va. 


MEMBERSHIP: Capt. Frank S. Borden, P. O. Box 
6244, Washington 15, D. C. 


PROFESSIONAL Status: Sol A. Bauer, 
Ave., Cleveland 15, Ohio 


PUBLICATIONS: Morris M. Thompson, U. S. Geologi- 
eal Survey Room 2009 GSA Bldg., W ashington 25, 
D. C. 


1836 Euclid 


PUBLIC RELATIONS: B. Everett Beavin, Sr., 331 E. 
Maple Rd., Linthicum Hts., Baltimore, Md. 


LOCAL SECTION OFFICERS 


A. Wooldridge, Jr., Chair- 
man, 1805 Nason St., Alameda, Calif. 

H. A. Waterfall, Secretary-Treasurer, 149 21st 
Ave., San Francisco 21, Calif. 

SouTHERN CALIFORNIA: Wm. C. Meek, Chairman 
General Petroleum Corp., 612 8S. Flower St 
Los Angeles, Calif 

Selwyn Douglas, Secretary, 10800 Kingsland St., 
Los Angeles 34, Calif. 


Texas: R. L. Sargent, Chairman, M & M Bildg., 


Houston 2, Tex. 


Cecil J. Foster, Secretary, Humble Oil & Refining 
Co., P. O. Box 2180, Houston, Tex. 
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DKM 1 DKM 2 


Reading direct to 10 seconds DR HENRY WILD 
with easy estimation to | second OF +. / Reading direct to | second ang 


by easy estimation to 1/10 of } 
5.00 complete with tripod second 


$1,221.00 complete with tripod 


From 1935 until his death in 1951, Dr. Wild designed and de- 
veloped instruments Exclusively for KERN & Co., Aarau, Switzerland. 


Only KERN offers the latest designs of Dr. Henry Wild. The prin- 
ciples involved in the older designs of Dr. Wild have been widely imi- 
tated throughout the world. . . . But remember KERN and only KERN 
manufactures the LATEST designs of the famous DR. HENRY WILD. 


Prompt delivery and repair of KERN instruments as well as con- 
sultation leading to the proper choice of instrument for your particular 


job is as near as your telephone—Day or Night. 


Write for your free copy of the interesting biography of “Dr. 
Heinrich Wild.” 


R. L. SARGENT CO. 


M & M BUILDING Nig MA-aaa2 HOUSTON 2, TEXAS 


ENGINEERS & SURVEYORS INSTRUMENTS 
SALES — RENTALS — REPAIRS 
INSTRUMENTS BOUGHT & SOLD 
STEEL TAPES, RANGE POLES, LEVEL RODS 


“Instruments sold and repaired by the R. L. SARGENT COMPANY are 
in service all over the world.” 
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Si 


‘circle 
ars 10,80¢ a 


iduation 


YOUR ASSURANCE 
of FASTER, 
MORE ACCURATE 
LAND SURVEYING 

with the KERN DK 2 


EXTREME INHERENT ACCURACY 
is yours in this world-renowned Swiss theo- 
dolite. About one-sixth of the cost of pro- 
duction is concentrated in these minutely 


graduated circles. 


DIRECT READINGS to | min. (est. to 
6 secs.) are obtained at one glance on both 
circles. No optical micrometer is needed. 
The results are of the highest reliability and 
are free from eccentricity error. Operation 
is fast and effortless. KERN special AR 
coated optics afford brighter images. 

Instrument delivered in hermetically sealed 


metal carrying case. 
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For full information ask for 
booklet DK 518-6. 


The FINEST in 
SURVEYING 
EQUIPMENT 
KERN 
INSTRUMENTS INC. 


120 Grand St., White Plains, N.Y 
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AIR SURVEY CAMERAS AND SAT LATA 


IK ul | 


i i 


"it i 
“NISTRI” PHOTOSTEREOGRAPH ' Mh } 
Mod, BETA/2 


A universal instrument for spacial aerotrian- 
gulation and aerial photogrammetric plotting 
with the utmost attainable accuracy. The 
cameras can be tilted. It is equipped with 
“Nistri” electro-coordinatographs, electric 
controls, luminous mark, telegonioscopic de- 
vice, etc., and is suitable for any size of 
exposure. 


W + O° ‘uoysulyseM-Uasuo|) 
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Sole Representative for Canada and the United [re 
CEO-OPTIC COMPANY, INC., 170 Broadway, New York 38, N. Y. 
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OLD FRIENDSHIP CEM — QUA. 


>HESTER 


Trans-Adhesive® 


Map Type 
for better maps... faster 


Monsen Trans-Adhesive Map Type eliminates 
tedious handlettering or applying small typo- 
graphic detail with paste. Names, descriptions, 
numerals, symbols, etc., are sharply printed to 
your specifications on transparent acetate 
backed with pressure-sensitive adhesive. Cut out 
a word or symbol. Lay it lightly on map, and 
shift into place. Burnish down. It sticks tight, but 
can be removed if necessary. Only the opaque 
printing shows. Lines beneath the acetate repro- 
duce clearly. Many styles of type, colors of inks, 
glossy or matte finish acetates. 


WRITE FOR FREE SAMPLES and type specimen book 
giving full information and prices. 


MONSEN-CHICAGO, INC. 
22 East Illinois Street, Chicago 11, Illinois 


MONSEN-LOS ANGELES 
928 South Figueroa Street, Los Angeles 5, Cal. 


MONSEN-WASHINGTON, D.C. 
509 F Street, N. W., Washington 1, D.C. 





114 





SURVEYING AND MAPPING 





- 





PROFESSIONAL PROPERTY MARKERS 
FOR PROFESSIONAL SURVEYORS 


i 
if IDENTIFICATION CAPS e~ 
a Solid, corrosion-resistant brass identification caps are Cnn 08 


cadmium plated to preserve appearance. Caps may be 
ordered to your individual specifications. 


PERMANENT PROPERTY MARKERS 


Every stake is pre-drilled to receive the drive screw. ‘Ss 





Manganese content makes stake respond to dip needle. 
Stake is treated with special rust and corrosion-resisting 
coating for long life. The standard lengths are 3”, 18”, 
24”, 36”, and 48”. 


DRIVER CAPS 


Alloy Steel, heat treated driver cap prevents burring the 
top of the stake when driving into hard or frozen ground. 
Cadmium plated to resist rust. 


DRIVE SCREW 


Stainless steel drive screw attaches identification cap to 
stake. Cap cannot be removed after stake is set. Only a 
hammer is required for assembly. Drive screw can be 
pre-assembled in cap. Head on drive screw is designed to 
facilitate alignment of plumb bob over center of stake. 


L | DRIVE NAIL 
- 


Solid brass round head drive nail, 3%” long, is used instead 
u of drive screw to attach identification caps to wooden 

















stakes, trees or other wood objects. Ear under head seats 
itself in brass cap so cap will not turn. 





Bathey Personalized Identification Caps and Alloy Steel Surveyor Stakes are the 
only Surveyor Stakes of this kind approved by the Federal Government, sold only 
to authorized professional engineers and surveyors. Over one million in use through- 
out the United States. 











Manufactured By and Sold Directly from the Factory of 


BATHEY MANUFACTURING CO. 


A Michigan Corporation Whose Officers Are Members of 
The American Congress on Surveying and Mapping 


100 SOUTH MILL ST. PLYMOUTH, MICHIGAN 
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SURVE 


PPING SURVEYING AND MAPPING 


Drafting, 
Reproduction and 
Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 














KEUFFEL & ESSER CoO. 


est. 1867 


NEW YORK * HOBOKEN, N. J. 


Chicago * St. Louis * Detroit * San Francisco 
Los Angeles * Montreal 
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AN IDEAL 
WILD “WORKING TEAM" 
For Any Angle 
From Every Angle 


ON 


HIGHWAY * RAILWAY ° TUNNEL 
BRIDGE * SKYSCRAPER * DAM 


or any other Job . . . big or small 





SURVEYING AND MAPPING 









PRECISE 
LEVEL 
Light-weight, 
sturdy Tilting 

Level for 
universal 
application. 


Repeating 
TRANSIT 


Rugged, compact 
design... with 20 
years of proven 
service under tough 
field conditions. 


Engineers on important 
developments throughout the 
world depend on these 
inherently accurate WILD 
surveying instruments... Swiss 
precision designed for 
stability under adverse 
conditions, for sturdiness and for 
ease in operation . 


Exclusive California, Arizona & Nevada Dtetsfhoters WILD Instruments 


Here at Surveyors Service is found the 
most experienced and largest instrument 
sales and repair service located in the West. 
For over 30 years, Surveyors Service Com- 
pany has guarded the reputation of its cus- 
tomers through its skilled technicians and 
modern, accurate technical equipment. 


Call upon us, as distributors and repre- 
sentatives of a complete line of equipment 
for surveyors and engineers. 


WRITE FOR OUR SIX PAGE FOLDER 


SURVEYORS 





SERVICE CO. 


George A. Greenewald 









| Exclusive Distributors 
\ : 
2021 South Grand Avenue ,; All Kinds of | Seiler Instrument Company 
Los Angeles 7, California | Field Equipment | Wy. Ea ARIZONA NEVADA 
Richmond 7-0606 i and SUPPLIES | Agents for 
\ f 
i C. L. Berger & Sons, Inc. 
L i... 
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pany 


NEVADA 


Inc. 


RELY ON... 








T2 
UNIVERSAL THEODOLITE 


The recognized instrument for triangulation, bridge- 
work and other precise engineering jobs... the instru- 
ment for you. 


You read both circles by microscope direct to 1 second. 
Every reading gives the mean of two diametrically 
opposite points of the circle, therefore free from eccen- 
tricity-errors. 


Due to the optical plummet, centering above a ground 
point is easily and quickly done even on windy days. 
The telescope, with a big field of view, is easy on the 
eye and can be transited both ways. 


Choose WILD instruments for ease of operation, speed 
and accuracy. 


... FOR DETAILED 
INFORMATION 
ASK FOR BOOKLET SR-3 





























HEERBRUGG 





STAINLESS STEEL 
DRAWING INSTRUMENTS 


Complete Sets or Single Instruments Available 


WILD drawing instruments, 
Swiss precision engineered, j 
excel in precision and accuracy 


for the most exacting standards. 
a RZ-20 $19.°° 


: F.0.B., Port Washington, N. Y. 
See your regular dealer or write for Bkit. RZ-3 a 


* 
Full Factory Service by Specialists. 


WILD HEERBRUGE INSTRUMENTS. INC. 





MAIN & COVERT STS., PORT WASHINGTON, N.Y. * POrt Washington 7-4843 











AMERICAN PAULIN SYSTEM 
=) oak: s! 


suRVEY: 
_ pte ED yes pre Down costs! 


The World’s Finest... 


MICRO SURVEYING ALTIMETER 
In Intervals of ONE FOOT! 


MODEL M-1 . . . Ronge 
6,000 feet [—1000’ to-+- 
5000’) in intervals of 1° 





MODEL M-2. . . Range 
10,000 feet (0’ to 10,- 
000’) in intervals of 2’ 
MODEL M-S .. . Range 
15,000 feet (0’ to 15,- 
000’) in intervals of 5’ 
MODEL MM-1 . . . Range 
5,000 meters (0 to 5,000 
meters) in intervals of 1 
meter 

/ 
$300 EACH with leather 
case, Thermometer, Mag- 
nifier, and Operational 
Procedures. 


. r (Oars 
ACCURATE ‘4 MICRO 


DEPENDABLE > 
LIGHTWEIGHT BAROGRAPH 
FOR MODERN 


BASE CONTROL 
The World’s Standard... 


TERRA SURVEYING ALTIMETER 


MODEL T-2 . . . Range | MODEL T-S . . . Range | MODEL T-10. . . Range | $250 EACH with Leather 
4,350 feet (—350’ to | 10,600 feet (—600’ to! 15,000 feet (—500" to | Case, Thermometer, 
+4,000’) in intervals +-10,000’}) in intervals | +14,500') in intervals | Magnifier, and Oper- 
of 2 feet. of 5 feet. of 10 feet. ational Procedures. 


Above Models Also Available in Metric System 
are and Technical Publications Available on acest 


rick) AMERICAN PAULIN SYSTEM rr 


1524 S. FLOWER ST. LOS ANGELES 15, CALIFORNIA, U 





MADE ENTIRELY IN U.S A. BY THE 
WORLDS LEADING MANUFACTURER OF 
SURVEYING ALTIMETERS AND BAROGRAPHS 





